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B wae cratbe, nomeujenHo B JJAH, tT. 117, Ne 3, 1997 r. (A. H. Hecmeauos, 
JI. A. Kasuupua, B. B. Jiokmun wu HW. HW. KpuuKxaa «Onpenenenue nonoxe- 
HUA 3aMeCTHTeNeH B deppOWUeHOBLIX COeCAHHEHHAX MO HH*pakpacHbIM CHeKTPaM NOTIOWLeHHA») 
3AMCYCHbI Ce AyIOULHe OLIMOKH: 

1. Ha crp. 434 B Ta61. 1 coequHeHHe 24 JomKHO HMeTb copMyaly 
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2- Ha crp. 435 crpoxa 34 ceqyeT HanucaTb «quaTHdeppolleHOB» BMeECTO KaTHIeppoleHoB». 
3. Ha crp. 434, B Ta6m. 1 B coequHeHHH 28 nonOmKeHHe 3aMeCTHTeIA 
— a [CsHaN (CHs)2] 
OH 
celyeT CYMTaTh HeONpeyeeHHbIM. BepoaTHO, OH 3aHHMaeT «META)-NOOX%KeHHE MO OTHOLICHHIO 
K mMepBomy. 


A. H. Heemeanos 
Jl. A. Kasuyetna 


Bb. B. Jloxwun 

H. H. Kpuyxaa 
T-07848 Tlognucano k neyatu 1/VIII-58 r. Tupax 5400 9x3. 3aKxas 664 
@opmar 6ymaru 70 x 1081/4,. Bym. 5,9 Tlew. a. 15,0742 pxa. Yu.-H3y. a. 14,8 
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MATEMATHKA 
B. C. BAHOrPAOB 


OB OFPAHHYEHHOCTH PEWWEHHM KPAEBbIX 3AJJAU 
AJIA JIMHEMHBIX 3JIJIANTHYECKHX CHCTEM 
NEPBOrO NOPAKA HA MJIOCKOCTH 


(I[pedcmaeaexo axademuxom H. M. Buxoepadoeeim 6 III 1958) 


PaccMOTpHM KpaeBylo 3ayauy 
au + Bu Ir =U 
AJiA CHCTEMBbI ypaBHeHult 3JIJIMMTHYeECKOTO THIa 
QU + Ayolly + byy0x + Oydy + Cy + Cyd = gi, 
Ag + Asglly + De1Vx + Oggdy + Coy + CoQd = 82 


B HEKOTOPOH OJHOCBASHOM OOsacTH G c rpaHnuelt L; a(t), 8 (¢) — dyHkuun, 
3afjaHHble Ha L, Hempeppipuble no Tesbyepy; «2+ 6? = 1, Ory 3aqauy sBcerfa 
MOXKHO MpHBeCTH K CJlefyroulemy Buy (?*): 


2 tee +m@Stagwtaw=g@ () 


Re {z—"w (z)} |p = 0; (2) 


ee ap ed ee a ne a 0 Pee eer 
z=x-+iy; w=ut+iv; ag + iz); = tle ay) 3b —Tpa- 


Hua Kpyra D(\z|}<1); n= = [arg (« + i8)],— wHAeKc HaweH 3aya4H (*). 


ByeM mpegnouaratb, TO vy, U2 —U3MepHMble (pyHKMH B Kpyre D. 
YcOBHe 3JIIMNTHYHOCTH JIA CHCTeMbl, 3allHcaHHOH B (popme (1), Maercx 
OWeHKOH 


[1 (2)| +] H2(Z)| Seo <1. (3) 
OTHOCHTeJIbHO OCTAaJIbHBIX KOSPPHUNeHTOB OyemM mpesnosaraTp: 
ay (2), az (2), g (2) € Lp (D), p Es 2; 


4 
larly Waele Ig lep< KX. eh 


Bylem vccJieqoBaTb Hallly safayy B CJIeMyIOUHX MOCTAHOBKaX: 

Cayuah weoTpumatembuoro uHAeKca n>O. 

3amaua 1. Haittw cyuxunto w(z) é ve (D), p>2, koropan yoBuie- 
TBopseT ypaBHeHHio (1) H KpaeBbIM yCJIOBHsiM 


Re {z-"w (z)} |p = 0, \e-tw (2)\ds=0 (k=0,1,..., Qn). (5) 
, 
399 


Cayuah oTpumatedbuoro uHAeKca N< 0. 
Samaua 2. Halirn dyHkKmnto w(z) Ee WY? (D), p>2, koTopax yoBe- 


TBopseT ypaBHeHHio (1) uv 2|n|— 1 BellecTBeHHbIXx HOCTOABHIX 7 Wea) te er 
.., Ag jn|—1 TaK, UTOObI Ha pane BbINOJHAOCh yCJIOBHe 
|n|—1 
Re {z-"w (z)} |, = Re {hy YS 0g cee) Be (6) 


MeroJoM, KOTOPbIM MBI MOsb30BaJIMCb B (+), 3aayH | u 2 MOxKHO MpHBecTH 
K 9KBYBaJICHTHOMY CHHTYJIAPHOMY MHTerpaJIbHOMy YpaBHeHHIO 


0 + YySap + LoSnP + aT np + aT np =z, (7) 


KOTOPOe 3KBHBaJIeEHTHO YpaBHeHHIO THMa Ppeyrospma ui cOoTBeTCTBYIOMNe€ 
OMHOpOHOe ypaBHeHHe KOTOporo He HMeeT pellleHHi, OTJMYHbIX OT HYJIA (fe 
Mp o603HauHJIN: 


Aa n> 0 P 
zen 1, (¢ 
--{fe2+ S32] 
is farses 
eae 1 e (6) Ze eG) mA 
Sno = ey =—=\ leat (¢ — 2%)? jar 
D 
on EBL dT. = Sip + Tp; (9) 
D 
Aa n<O 
|n|— 
Too ea iM ar, (10) 
D 
ere! romey e (5) CP tke (C) 
Papi = Wea + (1 -— 20)? Jers. (tt) 


Onepatop The npu n> 0 BnouHe HeMpepbIBeH, a HOPMbI OMepaTopoB Shoe 
nia n>O wu Szp qa n<O paBubl efunnue, ecm p € L2(D) (*). 

Teopema 1. Pewexue ypaeneHun (7) oepanuueno no Kopme 6 L,(D) 
4UCAOM, 3QBUCALUUM MOAKO OM py u K. 

JlokasateamberTso. Jlonyctum o6patuoe. [Ilyctb cyulecrByer Takas 
MOCJI€NOBATEJIbHOCTh KOIPPHUMEHTOB ym, Lom, Aim, Bem; Em, YAOBNeTBOpAIO- 
iad ycopuaM (3), (4), 4YTO NocneqOBaTebHOCTh ypaBHeHHit 


Om + LimSnQm = ens ce Sie QunT nPm ai Gal On eo (12) 
cTpemutca mo HopMe L,(D) kK 6eckoHeyHOcTH. 
O603HaqHM tm =Pm/|/Pm||, ||tml| = 1. Baazy caa6oli KomnaKkTHOCTH {tm} 


H3 H€€ MOXKHO BbIJeHTb Cla60 CXOAAULYIOCH MOAMOcHefoBaTebHOCTH. TlyctTb 
9TO OYeT CaMa tn—>%. O6O3HAIHM Wm = T tm. 

PaccmotTpuM JBa ciyyat: n> Ou n<O0. 

Cayyah n>O. Jina w,(2) MoxKHO NomyUHTh MpexctaBseHHe 


Pmt) 
Qe oom 2)—Pml Xm] {— a Yeisen 
a E— Xm (2) 


Timea he) 
tn OE ret 


ERTS TL + Dn [Xm (2, (13) 


rye ©, (C)—nommHom crenenn 2n, KoacbpulHeHTel KOTOpOrO orpaHHueHb} 
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YACJIOM, He, 3aBHCAIHM OT MM; Wm (zZ)— MOCMeNOBAaTebHOCTh pelwieHHi 3ayaun 


dw, Ow 
Bot tase An =0, IMdpf. = 0; ( onds = 0; |Um|<eo ||Amlle< 
r 
ss i Be pans ©) 7— HOCJ€OBaTeIbHOCTh TOMeOMopdu3Mo0B cHcTeMbI BevbTpami 
Xen Xm 
= te Um —5- = 0, oroOpaxatoumix Kpyr Ha ceOa: pm (C) —(byaKuusa, ana- 


rales 


1 


merrieck ay B D: Im p (6) tee ate 7 On) = Be Me enemeaees o6- 


2] 0 : 
paTHbIt K Ym(Z), YOBJETBOPAIOLLMH ypaBHeHHio egret (in) se = 0; 


Been) or Ay ; aie te 
PO = Ti, Tin P Ger) le Ok, <q ea ‘fon ae 


ae < Pr< p; K, 3aBHCHT TOJbKO OT py, K, p. Baudy T0ro, 4TO: {Pm lc, OOF 


|| Fm Iz, > 9. | (14) 


Hs pesyaptatos b. B. Bospexoro (3) caeqyer, uTo mocieqopaTesbHOCTH: 
@m(Z), Xm(Z), Ym(Z), Wm(Z), Pm(G) orpaHuueHbI mo HOpMe B npoctTpancTBe: 
wo (D), p> 2. Ws nosso venpeppippoctn onepatopa Bioxenna W) (D),. 
p a 2, B C(D) (*) caeqyeT, 4TO ITH NOC MeEOBaTeJIbHOCTH KOMMAKTHBI B C (D). 
‘Thycrp @(Z), Xo(Z), Yo(S), Wo(Z), Po(S)—MpedetbHble TOUKH JIA Hallux 
| MOCJIeOBaTeJIbHOCTeH B MmpoctpaucTBe C (D); MD, (¢) — npexembuad TouKa B C (D) 
MOcJIeqOBaTesIbHOCTH NoHHOMOB ©,,(¢). Yunteipaa (13), (14), mepexoga 
-K mpegzesy B (13), Mbl DomyuuM (PyHKIHIO 


Wo (Z) = eOo(2)— Pol Xol2)1(D [5 (z)]; (15), 


Xo (Z) ABJAeTCA TOMeOMOp()H3MOM, TaK KaK Y¥m(Pm(6)) =¢. Buy paBHomep- 
HOH CXOJHMOCTH W,(Z) YOBJeTBOpseT ycsloBHaAM (5). Kak csenyer u3 (?), 
W,)(z) umMeeT Ha I’ He MeHee 2(1-+ 1) HyneH. Ho Torga us (15), BBuyzy Toro,. 
yTo ©, (C) — nomnHoM cTeneHH 2n, CELyeT Wo (Z) =0. 

Vrak, Mbl MOXKeM H3 Wn (Z) BbIZeJHTb NOMMOCIeAOBAaTeJIbHOCTb, CXOMALLYIOCH' 
paBHoMepHo Kk uHywto. JlycTb 9T0 OyyeT CaMa MOCJICNOBATeEJIbHOCTh Wy (2). 
Torfa t, Cxofqutca cma6o K HyJHO, | QimT ptm lt, 9, Weer! nen It, 9. Ho 
Tm YOBJIETBOPAeT YPaBHeHHIO 


8m 


Tm + flip Soe at ee = Ont T tin — 
ll em | 

a (nad Crea oy ea ey apie (16) 

Bpl6epem p U3 HHTeppasia 2<p<2-+¢ Tak, uTOObI py S° lp < | -aT0 
MOXKHO CJeJlaTb B CHJIy HempepbiBno saBsucumocTn || Sp orp Seite 
V3 ypapuenua (16) nmomyyaeTca oleHKa 

8m 
ll Om || 


1 


a 4 Can lente — Qom Ih age = 
1 a Ho | SF Ip 


| Tm (I D < 


— 0. 
p 
3To mpoTuBopeyuT Tomy, TO |7,,|| = 1. CuegoBaTembHO, Aa Cuydad HeEOTpH- 
WaTeJIbHOrO HHJeKca TeopeMa JlOKa3aHa. 
Cuayuan n<0. Popmyua nmpeyctaBjeHua uMeeT BHI 


Pm (t) = 2| n | $a ON Pmt) 
p (2) = eom(er-Prttinte {_ LCT Im () € en OR ar 


1%, + i) 


= heey nee oped lao P 


a OCTaJIbHbIe paccy2# TeHHA TIPOBOAATCH aHaJIOTHUHO. 
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AS 


i=) 
iw) 


Teopema 2. Pewexue 3adau | u 2 oepanuuendt no HOpMe @ wi (D), 
ip >2, 4UCNOM, 3ABUCALUM MOABKO OM py U K. 
TloKa3aTeJIbCTBO cpa3y cCJleqyeT 3 TeopeMbI 1 Hw opMyJI MpescTaBJleHH 


ow dw 
wW=T rp, pias d = Sup. 


B 3aksouenve BbIpaxkKalo OslarofapHoctb MW. H. Bexya, nox pyKoBO,CTBOM 
‘KOTOPOFO BBINOHeHa WaHHat padota, u b. B. BospcKomy 3a WeHHbIe COBeTbI 
MIpH BbINOJIHeHHH STO padorHl. 


Matematuyeckuit wHcTHTyT uM. B. A. CreksoBa Toctynuao 
Axkanemun HaykK CCCP 3 Il 1958 
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MATEMATHKA 


B. K. 3A bIK 


AAJIBHEMWIEE YCHJIEHHE TEOPEMbI JDKEKCOHA 
O TIPHBJIMDKEHHH OBbIKHOBEHHbIMH MHOrOUJIEHAMM 
HENPEPbIBHbIX ®YHKUWMA 


(ITpedcmaeneno axademuxom M. A. Jlaspenmvecoim 18 III 1958) 


Bnepspie C. M. HukonpceKul o6Hapyxus (1), 4To Aaa cbyHKuMi Ksacca 
Lip 1 usBectHaa Teopema J>KeKcoHa O NpHOwMKeHHH HempepbiBHbIX (byHKIHH 
OObIKHOBeHHDIMA MHOTOWIeHaMH lonycKaeT ycuJieque. A. ®. Tuman ycusun 
u od0o6mH pe3syibtat C. M. Huxompekoro cHauana Ha (PYyHKWHH K1aCcoB 
Lip(r, a), r=0, 1, 2,..., O0<a<1 (*), a 3aTeM Ha MpOH3BOMbHbIe (byHK- 
UHH, WMerOulve HenpepbIBHy!O /-lO TpousBoyHyio (r > 0) (*). B Hacrosmel 
3a4METKE MbI JlaquM JaJibHeliliee ycuseHHe Teopempl J>KeKcoHa. 

Has0peM MOA YMe€M raaKocTH HempeppiBHoK cbyHKuHH f (x), 3aaHHo 
Ha HeKOTOpOM cerMeute [a, 5], (byHKIHIO 


o2(6; f)=o2()—= sup ie) — 2F(AS*?) +7029 


x"—x’| <8 


ee ke Ea OIS(4) 


Mb oKaxKeM TeopeMy, H3 KOTOpOH Teopema A. ®. Tymaua (*) BbITeKaeT Kak 
csleqCTBHe U KOTOpan ycusIMBaeT Teopemy TuMaHa BO BCeXx cCJlyyaaix, Korjja 
MOAyJib TulaqkoctH f-H MmpousBoqHoH (7 > 0) saqaHHow (dbyHKUMH ABJIAeTCH 

| OeCKOHEYHO MaJIOH BbICLUerO NOpAKa, YEM MOLYJIb HeMpepbIBHOCTH 9TOM Mpo- 
u3BonHOH. IlomyyaemMan TeopeMa, Kak BHHO H3 (*, °), He MOXKeT OBITh ycHJeHa 
HH Jia dbyHKuui Kaccop Lip(r; «), Hu IA CyHKWMi, MMeIOUIMX f-10 MIpo- 

 M3BOAHYyIO (¢ > 0), ABJIAOULyIocaA KBa3HrviaqkOH. Ja ee JOKa3aTeJIbCTBa MbI 

BOCHOJIb3YeMCA MpoleccoM MpHOsIM>xKeHHA, MOCTPOCHHbIM HaMH B (°) [JIA MpH- 

| ONMxKeHHA KBa3HrsiaqKux (byHKMi (T. e. yHkuMH f(x), AA KOTOpbIXx 

/@2 (3; f) = 0 (8). 

Teopema. Ecau dynxyun f(x), 3adannaa na ceemenme [a, b], umeem 
mam r-to (r yenoce > 0) Henpepolenyio npouseodnyro f(x), mo Oana amou 
dynkyuu npu awbom n= 1, 2,... moucHo nocmpoumb OOblKHOBeHHELLL MHOeO- 
ane P(x) cmeneHu He eouue nN makoti, umo npu Kaocdom x &[a, 6] 6ydem 
umemb mecmo HepabexHcmeéo 


IF (2) — Pala) <2 (VO=H—@ +5) x 
[EB 


n n2 


2de C — nocmosHHaA, He saeucAiyanh om Nn; os (8) — modyae — 2enadxocmu 
npouseodnott fi") (x): 
r , , be Me r ” | , Wit 
of? (8) = | sup foo (x') — 27 (=F* ) + FOO (x )} eG eyo}: (3) 
| x"—x! |<8 

Jina WoKagaTesbcTBa 2TOM TeOpeMbI HaM MoTpeOyloTcHA CwleAytoulMe akTel: 

A. Ecau nenpeppipnad dyukuna f(x), ompeqerenHai B MpoMexKyTKe LOFT; 
MMeeT MOAYsIb TMaNKOCTH © (f; 5), TO MOYJIb raaqkoctH (yHKuMHA Fite); 
MOMYYeHHOH MyTeM HeveTHOrO mposOJpKeHHA f (x) Ha CerMeHT [—1, 1], 6yaer 
YNOBJIETBOPATh HepaBeHCTBY ©» (F; 0) < 5a, (f; 8), 3 €[0, 1]. 


B. Jina scsakol HenpepbiBHOH (bynkuuu f(x) UpH BcAKOM > OQ uMmeeT 


MECTO HepaBeHCTBO ©; (f; 46) < (A + 1)? @s (f; 8). 
C. TIpu kaxkom ueom r>O0 cyllecrByer e/MHCTBeHHad mapa MHOroUdJe- 


HoB x." (x) nu my (x) crenenH < 27 + 1 HBuAAa we) (x) = FRG Hay eee 

oa tt Op X + Ar); Tr (x) = (1 is as (Dyx" ais bx" ss te On ak br) TaKHX,. 

yto i?) (x) + xi? (x) = 1. | 
D. IIpu mpov3BoubHBIxX HaTypaJibHblx k MN BbIpaxKeHHA 


Dal 4 (se Von arc cos (1 — 1/2x?) i x€[— V2, V2), 


Yok \ Sin? 4/2 arc cos (1 — 1/2x?) 


ut | 
re Y,, — YHCO Takoe, ¥TO \ Dnn (x) dx = 1, SABMAIOTCH MNOJIOXKHTCJIBHbIMK | 


-1 | 

YeTHBIMM MHOrouleHama cTeneHH 2k(n—1) co cwexyIoMHMH CBOHCTBaMH: | 
1 V2 | 

1 

a) \ Dyn (x) dx =1; 6) \ Dan (x) | x! | dx =0(-,); 0<i<2k—2; b) upn 
<i; ERS | 
MPOH3BOJIbHOM (PHKCHPOBaHHOM 6, YOBJeTBOpAIONIeM ycsloBHIO O0MS<l,) 


V3 ees 
|) Dan (x) dx = 0 (enemy | 
5 


Yreepxjenve A oKa3biBaeTcs TOUHO Tak, Kak Jlemma 1 B (°); yTBepxkJeHHe | 
B jokazsaHo Mapento; yTBepxxjeHua C nu D joKa3anpi B (°) (cM. § 2). 
Jloka3saTesabcTBO TeopeMbl. He Tepad B OOulHOcTH, OyeM cuH- | 
TaTb, 4To: a) (pyHKuua f(x) sagqana Ha cermente [0, 1]; 6) f(9(O)= 
= fi (1) = 0. 
1°. PaccmoTpHM cHauaJia calyuah r= 0. BsBegem scnomorateJbHy!lo (yHK- 
wHio g(x) =f(1—x) u, nomp3syach A, mpolomKuM kKaxKyIo u3 PyHKWMH 
f (x) u g(x) Ha cerment [0, 4] Tak, 4TOObI MOAyYIM PulaqKOocTH MOsyYeHHbIX 
(PYHKUHH He MpeBbIWaH COOTBeETCTBeEHHO Aw, (f; 5) H Aws(g; 5) = Aw, (f; 4), 
rae A—noctosHHad. Tlosyuennpre nocwe mnpowouKeHis dyHkuuH Oyyem 
mO-mpexkHemy oOo3Hayatb uepes f(x) H g(x). OrnpaBaanch or cbyHKuuH f (x), 
MOCTPOHM Be BCMOMOraTeJIbHbIe (PyHKWHH 
1I, "Is | 
(x) =2\ f 2+ Qu) Dm (udu; p(x) = 2) FO + 8a) Daa (uw) du, (4) 
0 0 
rye k — ukcupopanHoe uvc0 > 3, H NOCTpowM JBe YeTHbIX MHOroueHa | 
cTeneHH < 2k (n — 1): 


Pro = 5 \1eey[Ba()+ Da (AF) 


| 
P, (x2) = ie: f (w) [Da (4E* V2) + Dan (+ V 2)| au. (6) | 


Tora, yUHTbIBad, 4TO, B cay B, a, (a?) ons (nu? a)< (n?u? + 1)? we (=) ’ 


We (XU) < (nu + 1)? a, (=), Mbl, IIpPHHHMaA BO BHHMaHHe D, novlyuuM: 
Ys 
LF (3°) = 296)-+ 9(x) =| \ CF 8) — 2F (2 + out) +f (e? + 9u2)] Daa(u) du + 


ks 


Is 1 1s 


+ | a Vi (2) nye (u) du) < ty =) \ (n2u2 + 1)? Dan (u) du-+ 


A 
“I 
ren) (a5) =O & (=)! (7) 
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"Is 


I— e(*) + Pi (2) |< [f (x? + 6xu Hi out) eazl ie + Qu?) + 


+ f (x? — 6xu + 9u?)] Dnz (u u)du + O(a oh <a) S 


< Ae, (* if (nu + 1)? Drax (u) du + O (= 3) = Ole (=) (8) 
| H aHaJioru4Ho 
|—$ (a) + Pre4)| =O [a (=). (8’) 
B cuuly nOsyueHHbIX HepaBeHCTB HMeeM: 
[Ff (x?) = 2P 2 (x?) + Pa (x2) |<] F (x2) — 29 (x) + 9 (x) [+ 
+2) 9(x)— Pa(x)|+1—@(9)+ Prlx?)|<L[o (Z)+e(2)], © 
rae L—nocrosnuas. Ilosromy, o6o3Hayaa uepes Py(x) MHOroueH cTeneHH 
<< 2k(n— 1): Py (x?) = 2P2 (x?) — P, (x), aaa Beex x €[0, 1] Oynem umetb 
F@)— Pr) <L[o (2) 4.0.(4)). (10) 


AnaJloru4uHo Halilem via g(x) MHoroweH P,(x) cremeHH < 2k(n— 1) 
TakOl, 4TO 


ff) — Pl — |= |g — 2) — Pe (1 —2)1< Lf, ( *) + on(5 =r)|: (10’) 


Ilostomy, o6o3Hayas vepes P (x) MHoroueH cTeneHH KR(n—1) +1 =n: 
P(x) =( 1 —xpP; (*) + xP (1 =x), ana seex « € (0, I],-8 ensy (10) 1. (10') 
‘Oy eM MMETB: 


lf @)—P@®)i=A—a|F@O—Py@®)|4 «If —Pel—a|< 
<tfa—9o(%3) +10, (=) +0,(4))< 


< fo) +044) 


tye L,— nocTosHHaa, HU Teopema JA cayyan r= 0 JoKasana. 


2°. Ilycrb TeopeMa HMeeT MecTO mpH i=r—1; oKa>Kem ee ciipaBesn- 
-poctb npH i=r. Ilpogzomxum f(x) Ha cerment [0, 4] Tak, 4TOOb! MOJYJIb 
rlaqKocTH ee r-ii mpousBomqHol f) (x) yBemmuntcad He Oouee dem B 5 pas. 
Tak Kak TeopeMa BepHa mpH i=r—i, To npH Kaxkfom n=1, 2,... Hait- 


_gmerca muHorouen P, (x) creneHn <1 Takoli, uTo mp Bcex x €[0, 4] 
; ss (n (Vx (4—=x)\ (r) 
(x) — Pal) | <5 (Ve — a) + 4) [ol (FE 2) + 0 (He). 
(11) 


rye C — nocrosuHas. Ilonaraa V, (x) = \ Pn (4)G5, (*) =e) — Va) sae 
0 


<pHKCHPOBaB Kakoe-HHOyb k > -+ 2, OOpasyeM “eTHBIH MHOrOUWIeH Py: 


5) dw. 


Patety = 44 fa 4ut) {Du (2E2) + Dm (# 
—1 


Torna, ecu nosoxuth P, (x) = Po (x) +Vn(x), TO is BCeX ee 1] 
r x u r 
B cHly (2) OyfqeM uMeTb |YYHTHIBAA, TO of (= ) < 92 (2 =) -F 


+9 (3nu + 1)2 0”? (=7)): 


(2—x)] 3 
Po(x)— FO) =|P)—A)I=|y | hale + 3u)") — 
(24x)/3 “ete 
— fi 2)) Dan (u)du+ (hr — 8u)*] — fi (24)} Dan (udu + 
(—2-+-x)|3 


Is 


2 \ (6xu -+ 9u2)| fy [(x— 36u)?] | Dan (u) du + 


+ 0(=z5)|< 


+ 2(ga) < Bifon son (r seas) [ER*)+ 


n 


aon” (.)|D nk (u) du + Oe aI <? (x aim =) ey (=) 4 M4 2 ‘|, (12) | 
rye C, u C,—nocrosuupie. AnasiorvuHo Jaa cbyukunn g(x) =f (1—-x) | 


Haliqem MHoroweH P,(x) crenenH <k(n— 1) TaKou, 4TO 
| Pi (1 — x)?] — F(x)? | =| Pa (1 — *)] — g (1 — x)" < 


Tre nf . 

Sail aa eet acme eal co i) 

Tlostomy, o6o3Hayai uepes P(x) MHoroueH creneHH Ckn+r= ny: 

P (x) = wf (x) Py (x) + (x) Pi i — x), B cuny (6) uw (7) Waa Bcex x €[0, 41} 


If (x) —P(x)|<| (x) || F(x) — Pil — x) + |? (x) || F) — Pox) |< 
en y Taco Yas 
+ My (1— ay (Vx +4) [oP () + of (4) < 
< BVI + 5) [+ P())- 


re M, M, u M,—noctosunpie. Teopema noviHocTbio 2OKa3ana. 

TIpunumaa Bo BHUMaHHe, ¥TO Bcerga oS” (8) < 2o{” (3), rye wo”? (8) — mo- 
AyJlb HelpepbiBHocTH mpo“3sBoqHoh f(x), Mbl, 3aMeHHB B (opmyvie (2) 
wy? (3) Ha 2o{(3), nonyyaeM M3 OKasaHHOl TeopeMbl KaK cyleACTBHe Teopemy | 
Tumava (°). Tlonaraa xe w%)(3)=O(8), momyuum teopemy 1 43 pa6orTst 
aBTopa (°). 

SameuaunHnue. B venax npn6smxenna dyHKuUnH HaMH McCJeOBaHbI TaK- © 
%Ke HEKOTOPbIe pyre MHOFOUJIeHHbIe Apa, NOJyYaeMble U3 YETHLIX TPHTOHOMET- — 
pHyecKHX sep nyTem 3ameubl cost = | — 1/,x?. 


Jlyukuii rocyapcTBenHblit neqarormueckuli MHCTHTYT Iloctynuno 
um. Jlecn YkpanyHKu 15 Il 1958 
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Jloxaayn Akayemun nayx CCCP 
1958. Tom 121, Ne 3 


MATEMATHKA 


M. A. EBFPA®OB 


jO6 ACHMNTOTHYECK OM NOBEJEHHH PEWIEHHM CHCTEM JIMHEMHBIX. 
YPABHEHUM 


(ITpedcmaeaeno axademuxom M. B. Keadouuiem 19 III 1958) 


OcHOBHOH pe3yJIbTaT HacTOseH 3aMeTKH OTHOCHTCA K pellIeCHHAM CHCTeMbI. 
sua 


Boar, 


A= (a)r 3 Y= {ir Yo, .--}, F= {fis fos heats 


MpH4eM OTHOCHTeJIbHO MaTpHllbl A mpeAnosaraerca TOMbKO, YTO €e 3JIEMCHTHI' 
ABJIAIOTCA CPaBHHTeJIbHO TvlaqKMMH (byHKWMAMH OT HHeKcoB. OTOMy pe3yJIb- 
faTy MbI MpeNOulIeM HeCKOJIbKO Apyrux, Oowvee mpocto PopMywupyeMblx 
IOACHAIOUIMX K TOMY 2Ke IYTb, Ha KOTOPOM ObIJI TOJIyYeH OCHOBHOH pe3yvJIbTaT. 
BpeyemM HeKOTOpble O603HayeHHA. OGo3sHayHM yepes P (z) MHOrOUseH 


P(z)= Sy am2™, An, 0, On, £0, 


a uepe3 d_z,,..-, Aa, Ag) ++) An, — CPO HYJIH, pacnovlowKeHHble B DOpAyKe: 
yObIBaHHA MOjlysieH (JIA CHMMeTpHH O6O3Ha¥eHHH A, OTcyTcTByeT). Mbt Oy em 
JACCMATPHBATb Ba THWa yCJIOBHH Ha HYJIH: 


MEM FAG jRalSl Ah (1): 
| Jr, | D> ++ [Raa [> [ha [> > aa (2) 
_ O6o3HauuM uepe3 A, MaTPHILy 
| An = («:;)1; dep = an = aS See : 

0, i~jo =k, i— jor; 
1 uepes Y” = {y\”, ... yf} — peuienne cucrempl 
| AnY =e, € = {1, 0,.. +40}. (3): 
| Teopema 1. Ecau P(z) ne umeem Kpamnvlx nyret, mo 
| (n) 4 VQ pp ++ > Api m, —ke +2, —ko+3,...,0, n-+41,..., a+ Ax) 
Pon a VO ag Se ete 40841 tm) 
de wepes V (ay, «++; hs; My, + +> Ms) o6osHa4eH OO0OWeHHOIL onpedeaumedro- 
Bandepmonda 
| ViGasucsen Lon ives rae Cy ‘4 : 


OrmeTHM jIBa CJleCTBHA H3 9TOM TeOpeMbl. 
Cuencrsue 1. Ipn spinomenuu ycuosua (1) wa nym P(z) MbI uMeem 


| lim yh = Od" +. e+ On, Me 
t—+>Co 


| 407° 


oe 
1 kt RT é. 
Uae ae I] (As — 4a) *. 
: t=1 
(#8) 


Cuencrsue 2. IIpu spinomenuu ycuopun (2) Ha HyH P(z) MbI Mee 
mph n—> co 


(Cpe n b me 
det An ~ (55 =) mee \ [P (z)] eo 
’ |zl=r 
rye 
Co Oa ey MV Oy os An,) 
rs Vi BAGM:) 
(3necb V (a4, ..., &s) = det (x *){ — onpenesntemb Banyzepmousa). 


Teopema 1 m ee culeycTBHA urpaloT B JasbHeHINeM TY Xe POJlb, 4TO 
‘ypaBHeHHA C MOCTOAHHBIMH KOS@(PHIWeHTaMH B TeOPHH JIMHeMHbIX ypaBHeHHH. 
Ilycth Tenepb MbI HMeeM MOCJIeOBaTe IbHOCTb MHOFPOUJIeHOB 


Pe) = Sere lye 0.) a es moe 


C HYJIAMH as eee nas 1 picks neh Ilyctb 3TH MHOrOUJeHbI yOBJIETBOpAIO 
‘yCJIOBHAM 


Loo) 
S fakt) — ae |<, “heme ky. (4 
Geil 


B stom cayyae Ps(z), as’, 2 erpemarca K mpefesam np s—> oo. Ionoxu 


lim P,(z)=P(z), limN? =n, lima’? =am, a», 0, apy, = 0. 
s>oo S00 sS—>oo 
Yepes A o603HauHM MaTpHILy 
Ace (oy) taco {a2j;, —k<i-ji< Roy 
SON 4 EPS ee ene, 
a uepes A,—matpmny A, = (a;;)7. Haxonen, nycrp Y = {y\¥,..., ys 
-O3HaAYaeT PelIeHHe CHCTEMBI 


AnY™ = Pai Fa= {hi [pena la = 0, > Ny: 
B 9THx OOo3HaveHHAX MEET MeECTO CJIeEMyIOUlee yTBepxK enue: 
Teopema 2. Ecau dj yooeremeopatom ycaoeuam (1), mo 
lim ie = OyYim oe Dn, nts 


n->oo 


2oenbs sacicumn Ont FP pal ON ies oo! 
Ecau oe hj yOoeremeopstom ycaoeuam (2), mo u 


b d 
det An ~ 2 \ eee 
Ne? (lS 


Ilepeiiqem Tenepb K (opMyMpoBKe OCHOBHOTO pesyvbTaTa. 
IlycTb Mbl HMeeM NocseoBaTebHOCTh (PyHKIHit 


Ra (2) = — DY. area ZR dh ein Sano pan 
m=—n-+1 


Bydem cuntatb, uto (yuKunn P, (2) yoBnerBopsior CJIEAYIOWIMM 4eTbIpe 
yC JIOBHAM: 
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1. CyujectByloT Takve JBe MOCeLOBaTeJIbHOCTH pp H Ra, On< Rn TO 


P, ( é ) | ( cd ) 

1 

lim max per Rey = lim max mrt Cnt ] 

nh+>o | z|=1 Pale) n>oo |z|=1 P (2) ; 
\ ee i en 


2. CytkectByeT Takoe fn, Pa<fn< Rn, 4T0 Py (z)=£0 npu |z|=rp 
u3M arg P, (2) = 0. 


1z|=rpy 


3. IIpH gocrarouno Gompuux n cbyxkuna P,(z) Meer B KOMI ra< 


Be} 2|< Ry POBHO k, wynei, cxaxem, 1, ..., i"), AB KOJI Pn <|2Z2|<rn 
poBHo k, nyse, ckaxkem, jae Peres: ye mpHyem A; 6); mp i= j. 
4. Tlonoxum Pp, m(Z) = pie > Tlycrs 
B= an) 
P (ah) (oe) 
c n+, Z L <— FA 
a Priy OL) . ts 2) Bey ue i » i* Pai ”)| meee 
, n=1 
SY @|<cg VI 
n=1 
I is ne) ? j Ce) 
Bij (11) =n wot per (1) = h; (n) B,, (1) Bis (7). 


O6o3HauHM yepes A MaTpHiLy 
Neat (ii) ieee et 
a uepes Y = {y1, Yo, ...} — pellieHve CHCTeMbI 
AN se Pe Ra gee 2 yy ey ete iar (5) 


| OrHocuTesIbHO cHcTeMbI (5) Mbl mpefnOJIO%wKMM, KpOMe Toro, 4YTO OHa HMeeT 
peleHve JA sOOOK MpaBoH uacTH yKa3aHHoro Bua. 
IIpu BbINOJIHeHHM MepeuHCJIeHHbIX YCJIOBHH WMeeT MeCTO CJIeAyIoulee yTBep- 
| >K,eHHe. 

Teopema 3. //ycmb = >>0 ckoao yeodno mano. JIwb0e pewleHue cucme- 
Mol (5), YyOoesemeopsroiee YCAOGUIO 


Yn = O(1 —8)"R1.. -Rn); 


umeem 6ud 
Yn = Caan + + + Cap Y—tyin + Oy ant os + Ong Yrgn +O ((1 + 2)%1---Pn), 
20e C_1,-.-, Cn, — npouseonbnole nocmosnnole; by,..., Op, — NocmoAHnele, 
| P al?) 
onpedennemole wepes F; Ynn~pOpe.. pl), lm) = Air) ee cea A 
Prati (vin ) 
OTMeTHM elle KOHTHHYaJIbHbIM aHaJior TOM TeOpeMBl. 
PaccMOTpuM HHTerpasIbHoe ypaBHeHHe 
oo 
y(x) +\ K@x—y a =F(x), #>0, (6) 


0 
AIpO KOTOpOroO yOBJeTBOPAeT CJeAYIOWIMM YeTbIPeM YCJOBUAM: 
1. CymectsyloT Take ype dyHkuwn p(x) u R(x), o(x)< R(x), 4To HH- 
Terpasl, BXOAsauui B dbopmyJly 


P(x,2)=1 +\ K (x,t) e-tedt, 
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cxoqurcn B mosoce p(x) <Rez< R(x) 4 


lim max 


x->0o Re z=1 


i lnP(x, ae = 0 


2. CymectByer takat tpynkuna r(x), a(x) <r (*4)< R(X), TO P (x, Z) =60 | 
py Ne Z= tae | 


x09 Re 2=] 


d % : 
ope (x, Rw a)| == lim\max 


u3M arg P (x, z) = 0. 


Re z=r(x) 

3. Jlna tocratouHo Gompumx x (yHkuua P(x, Z) uMeeT B MomoOce F(x) < | 
<Rez< R(x) popno k,; wymeli, cKaxkemM, A_,(x),-.-,A-n, (x), a B Mosoce | 
p(x) <Rez<r(x) poBro ky Hyde, CKaxKeM, Ay (X),.- +) An, (%), mpHyeM hy (x) 
=f hj (x) Mp t= J. seit | 

Roy oo ee 
4. Tlonoxum Py, (X, Z) = it Ilycrb 
18 @)ldx<oo, Vira (e)lde<oo, i#is 
0 0 


2, (x) Pee (X52; (X)) 
Bij (x) = AO) P; Gea; OO)? ej (%) = Ay (X) Bez ) Biz (4)- 


Kpome toro, mpeqnojioxHM, uTo f (x) OTJW4Ha OT HYJIA JIHIb Ha KOHEYHOM | 
oTpe3ke HW TO JIA mMOCOH TaKol f (x) HHTerpasIbHOe ypaBHeHHe HMeeT pellleHue. 

IIpu 2sTHX mpeAnosoxKeHHAX HMeeT MeCTO CJleyrollee YyTBeprkeHHe. 

Teopema 4. ITycmb ->>0 cKoao yeoduo maao. JIto60e peweHue ypae- 
Henus (6), yOoeraemBopsolee YCAOCBLUIO 


y (x) = O(exp {(1 —s) R (t) dt be 


umeem 6u0 
Y (%) == Coy Yey (OE eta Cen teas Od) ae nd A) a ek, Pe hae 
+o(exp 4 -+2) | ew at f), 
5 
20e C_,,..., Cp, — npouseorbnole nocmosnnole; b,,..., bp, — NOCMOAHHELE, 


Komopole onpedeasiomca uepes | (XxX); Ym (x) ~ exp | 


(=e eer 


bm (t) dt \, Ym (x) ay | 


; Ping (F:rn(2)) 
Sn er eh. (2)) 


Hocrynnao 
15 III 1958 
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Jokuayo Akagemun nayrk CCCP 
1958. Tom 121, N3 


MATEMATHKA 


10. WM. KKYPABJIEB 
OB ONTHMAJIBHbIX AJIFOPATMAX BbIBOPA 


(ITpedcmaeaexo axademuxom C. JI. Co6oneeoim 24 IIT 1958) 


Ilycrb qaHa TaOsuia, 3ano0HeHHaA HaOOpaMH CMMBONOB HeKoTOporo ana- 
BUTAa. ITO MOXKET ObiTb HH CIOBapPb, HIM TaOMa 3HaueHU (pyHKILMH, WIM UTO- 
MOO Apyroe. 3lecb BOSHHKaeT Culelyiollad 3alaua: HaliTH B JaHHOl TaGsule 
‘MeCTO, B KOTOPOM 3amHcaH HekOTOpbIH HaOop. K stro 3aqaue cBOUTCA 3aqaua 
MOUCKa CJIOBa B CJIOBape, 3aaua HaAXOKJCHHA 3HAVeHHA (PYHKILMH MO 3HauveHHIO 
‘apryMentTa HT. 1. CyllecTByeT TpHBHaJIbHOe pelieHve nocTaBJIeHHOH 3aauu: 
|| HY2KHO NOAp A MpOCMaTpHBaTb HaOOphI 3 TAaGJIMUbI W CPaBHHBATh MOCeLOBaTeJIb- 
-)HO C aHHbIM HaOOpoM Jo Tex Nop, NOKa He MpoOHusolizer copnalenne. Takoit aul- 
TOPHTM ABJIACTCH MAJIONPOW3BONHTEJIbHbIM, T. €, TpeOyeT MHOrO BpeMeHH JIA 
CBOerO BbINOJIHEHHA. STO OrpaBlaHO Mp OAHOKPaTHOM BbIOOPKe HM Kpaline He- 
*KelaTeJIbHO MPH MHOPOKPaTHBIX BbIOOpKax. B nocweqHeM CyYae MOXKHO yKa- 
3aTb OoJlee PalWMOHAJIbHbIN CMOCOO MOHCKa, OCHOBaHHbIM Ha MpeBapuTeJIbHOM 
W3yY4eHHU WaHHOH TaOuUbl. Bpema, 3aTpaveHHoe Ha U3yY4eHHe TaGJUILbI H CO- 
cTaBJI€HHe aJITOPHTMAa, BUOJIHe OKyMaeTCA MPH MHOFOKPaTHbIX BbIOOPKaX. C ana- 
JIOTHUHBIM MpOWeccOM MbI CTaJIKHBae€MCA MPH YaCTOM HCHOJIb30BaHHH HeEKOTOpOrO 
CJIOBaps — Mbl NOCTeMe€HHO HakallMBaeM HHPOpMAaHlO O PaCNOJOXReHHU CJIOB 
‘WB pe3yuibTaTe 3TOrO ycKopseM Mpollecc noucKa. Takoro pojla aIrOpHTMbI BECbMa 
{eHHDI pH peleHHu 3aayu Ha OpicTpOseHcTBYIOULMX MallIHHaX, MOCKOJIbKY OHH 
|MOBbIMAaIOT HX MpPOH3BOLUTeNIbHOCTh. B HacTosmleH 3aMeTKe TOUHO (hopMyvIH- 
|pyetca 3ajaua Oo BbIOOpKe H3 TaOJIMUbI, Maerca ee pelieHne WA HeKOTOpOrO 
ikJIacca TaOJIHIL H MOKa3bIBaeTCA, UTO OHO OH3KO K OMNTHMAJIbHOMY. 

| Mbi 6yem paccMaTpHBaTb CJOBa JVJIMHbI 1, T. ©. KOPTeKH H3 1 CHMBOJIOB, 
[Kak IpIit M3 KOTOpbIX HH 1 us O, MH MaTpHub! Tp,, COCTOAULMe 3 N CTONO- 
HOB H 9 CTPOK. 

Matpuiy Tp, Ha8oBeM OECMNOBTOPHOH, eCuIH BCe ee CTPOKH Pa3JIMUHbI. 
'B faibyenimem mMbl OyeM pacCMaTpHBaTb TOJIbKO OeCNOBTOPHbIe MaTpHILbl. 
3ayaua U. Ilycrb gana matpnua T,,. Jia m060ro coBa Ss, COoBMasalo- 
'myero C OJHOH M3 CTPOK MaTpHIbI Tp,, HaHTH HOMep TOH CTpOKH, C KkoTOpOoN 
'9TO CJIOBO coBnallaer. ; 

'  ©6os3HauuM i-10 CTpOKy MaTpHub! Tp, Yepes s;. 

 Onpegenenne. TlogmMatpuuneh Tre Matputth! Tyg HasbiBaetca 
/MaTpHila, KOTOpanH TowyyaeTca, eCIH 3avepKHyTbh B Tng HEKOTOPbIe  CTPOKH. 
(CrpokaM MOAMaTpHItbl MpHcBavBaeTCA TOT Ke HOMEP, KAKO COOTBETCTBYIONLaA 


icTpoka umMela B Tag. 


I 


| Onpegesneune. Tlogmatpuua Tre coseprkutca B Mog_matpuye Tne’ 
((o6osnauenve Trg C Tne’), CCH Kaxkad cTpoKa B Tyg ABJIACTCH OHOBpE- 
}MeHHO cTpOKOl B Tpg H HOMepa ee B Trg U Trg CoBnayaior. . 
| Ilyeth Tn: — MpOH3BO/IbHad NOAMaTpHla MaTpHbl Tn, H Ss — CJIOBO TaKoe, 
jutro sC Ty. Upu pemenuu 3aqaun U MbI OyfqeM Moub30BaTbCs OnMepaTopaMH 


| A, (s, Tn) (i =0,1,2,...,m), nepepadatbiBaioulumu apy 8, Tag (gnech 3 & 
[oT ne CTne) B noAMaTpHuy Tne, Takylo, ¥ro sO Dre = iL ne! Koneunpie 
jnocneqopatenbHoctu  C, = Aj, Ajs--+rAjg, THE OS fas Jars -s rgemMs 


|Hagopem OnepaTopHbima HensaMHh. Ilenb Cs peamu3yet COBO S B MaTpHile 
o* alt 


T no C1 Aj, (8; Tg) T nese natn lSs 2 oe) Fel ous ee ep) ee 
= $, mpHuem OCJy,-.-- 5 JrQm. 

Onpegenenue. Mp cKaxkem, uTO Hag Matpuneh Tn, 3aNaH aro) 
pHTM aa peuennaA 3agauu U, ecm Kaxkgomy cloBy sCT',, mocTaB} 
yleHa B COOTBeTCTBHEe OHA H TOJIbKO OfHa ONepaTopHad wenb Cs, peaIusyto) 
Wai CJIOBO Ss. 

KaokJOMy BBIMOJIHeHHIO Onepatopa Aj, Ha MpOHSBOJIbHOL TMO,MaTpHIer 
T no: MPHMMUIEM MOJOVAKUTEbHOe YMCIO Pp, KOTOPOe OyeM Ha3bIBATb Be COMI 
Byjlem cuvTaTb, YTO BeC 3aBHCHT Kak OT OMepaTopa, TaK HM OT MNOAMATPHIE 
Ting, T. @. p=plAj,, Tne) (Jz = 0,1, 2,-% 5m). Tycte Hal Matpanen 14s 
= 1°, 3ayaH asropHTM K qua pewenua egayaun U. 

BpiesMM MpOu3BouIbHy10 cTpoky sC 7p, H COOTBeETCTBYIONLYIO eH omepa: 
TopHyio web) Cy =A, WApe. a) Ay, Oyeret Ay (sD y= Ans, 77a 

R 


} 


ne 


ao wage 


ny? 


i, (6) That) = The eh Thyers Dy P(A, T™ 9%) = P(K): 
m=1 

Onpexeneune. Becom anroputmMa K nay matrpuueltt 7,,. HasoBeM 
PK) = max P(A). | 
sS Tne | 

Jaa onucaHHa aroputMa AK Heo6xoyuma onpejleseHHad uHdpopmanun. Ko+ 
JIMYeCTBO JIBOHYHDIX 3HAKOB, HeEOOXOJMMBIX JIA 3alvcH ITOH UHPopMalluH, Oyjew 
XapaKTepH30BaTb MOHATHeM OObemM uHcTpyKuMM. Kaxgol nape (Aj, Tne} 
MlOCTaBUM B COOTBeTCTBHE NoOMOKUTeIbHOe NCO B(A;, Tn). Bbigem 
BO BCeX OMepaTOpHbIX Wenax aslropuTma AK onepatop A;, uM MOAMaTpHilpl P nce} 


Png +++) Cng,. K KOTOPbIM OH MIpHMeHAeTCA. OJMHaKOBbIe NMOJMATPHILbI BbINH 


cbIBaeM OHH pas. IlyctTb (Aj) = D>) 8 (Ap Tne; ): O6ObeMOM HHCTPYyK 
P=1 


i= 
m 

WH asropHTMa K Hay mMatpuueh 7',,. Ha30Bem 8 (K) == >) 8 (Aj). 
j=0 


OmpeyemuM cuctemy omepatopop Ay, A;,...,An. Omepatop Aj, (j= 
=1,2,...,m) mpeo6Opasyet nogmatpyuy Lng WU cloBO SCTp» B NOM 
MaTpuuly Tren, SCT ner CT ne CreqyiouluM OOpasom. Bpifesnetca j-a OyKBa & } 
copa s. Ona cCpaBHMBaeTCH CO BCeMH 93JICMeCHTaMH Gp_; MOAMAaTpHUB! Tp. 
Te CTpOKH, Y KOTOPbIX Gpj = &j;, H TOJIbKO OHH O6pa3syioT MoyMatpuy Tngr4 

Yucna p(Aj, Tne) wu B{A;, Tne) onpekenumM cuexyrouluM o6pa30mi 
P (Aj, Png) = Pi (9’), J=1,2,-..,n, rae p,(x)— mpousBonbHaa (byHKuns, 
YNOBJIeTBOPAIOULad yCJIOBHAM: |) p,(x) ompeyeneHa mpH Bcex HelicTBUTeJIbHBIx 
HEOTPHIaTeJIbHbIX 3HaveHHAX ©; 2) py (x) >O mpu x>0; 3) p(x) He y6nI 
BACT MDH wf U.S MBCNOUE (Aina! ngilie LOGE ei ceredun? decwenl) aul weed ae | 

Onepatop A, onpegesimetca caeqyiouM o6pasom: A,(s, Tne) = 8 qa 
JuHo60H noyMarpuu Tp. H m060ro cloBa sCT ne. 


Onpegeneune. PaccTtosuuem o(s;, s) MeEKAY clOBamMu 3; = 


== Oyy,.9 22+, %n WH S7= By, Bo, +. + Bn, o = {0,1}, 8, = {0,1}, naspBaeras 
nh 
p (sz, $j) = Dy lor, — By. 
t=]. | 
Tlyctb s —Mpou3BoJIbHOe CJIOBO JVIHHbI nN HU Sy, So). -, So — CJIOBa, COB- 


o! 
nanatoulve CO CTpoKaMH MoMaTpuubt Ty». TonoKum De O(S, S7 te New 
iJ 
Hasosem THNOM HOAMaTpULb Tp» uncno § = mind, (MHHiMyM G6e- 
Ss 
peTcH NO BCeM CJIOBaM JVIMHbI n). BBeqem Bec M OOBeEM MHCTPYKIMH cule- 
AYIOUNMM =O6pasoM: = pa (Ay, Ting’) = po (8), roe §—Tun MOAMATpHUBI Tne; 
Pz (2) — MpousBouIbHad (byHKINA, yOBseTROpsIoUad CJICYIOULMM = YyCJIOBH AM?) 
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1) po (x) onpeenena npu Bcex JeiCTBHTeEAHDIX HEOTPHUaTeMbHbIX 3HAYeHHAX «x: 
2) Po(%) >O0 npu «> 0; 3) py (x) He yOuipaer npn x > 0. Uncao Ole) no) = 
= Olog.n+n, rae 6—rTun nogmatpuus Thy. Tun 6 XapaKTepu3yeT 
B H€KOTOPOM CMbICJI€E yKJIOHeHHe OT HeKOTOpOrO cuioBa s. Jina omncanunA as- 
POPHTMa JOCTATOUHO 3aaTb 9TO CJIOBO S$, Ha UTO YHeT nN CHMBOJIOB, H MecTa, 
rye cu1oBa es Tg OTAMYAIOTCH OT COBa 8; Ha 9TO HeOOXOZUMO, 
(BooOule roBopa, §log,n CHMBOJIOB. 

Ilyctb umetotca (byHKunn 9 (x), 8(x), B(x), ae : WaJIbHeHIWeM MbI Oy- 
eM CuHTaTb, uTO = e(n), 6=4(n), B(K) = B(n), P ng (K) = P(n) ynosae- 
{TBOpAeT CJleAyIoul4M yculopuaM: 1) g(x) >0, 8(x2)> 0," 3 (x) UP Pee SG 
Tipu x > 0; 2) @(x) MOHOTOHHO BO3pacTaeT IIpu x > 0; 3) lim @ (2) = eo 


X00 
Onpegxeaenue. Hasopem anroputm K Hal MaTpuleH pery J ApHbiM, 
lec ero apa Wel COCTaBJIeHbI W3 OnepaTopoB Ao, Ay,...,;Ap fe 
oObeM HHCTpyKuMn B(A) yoBseTBopseT yCsOBUIO: lism | [B(K): (ng (n))) = 


Teopema 1. Jaa ecakoti 6ecnoemopxoti mam puter nif ne Cytuecmeyem pe- 
eYAAPHolU AAeopumm. 
Ilyetp {Kr (Lne)} — MHOXKECTBO PeryJIAPHbIX aJIPOPHTMOB Hak MaTpulelt 
Pg W {Tnginy)} — MHOXKECTBO OeCHOBTOPHBIX MaTPHI Tng(ny. BBeqeM (pyHKILHI0 
e(n) = max {min espa Ge 
Tne € {Tne} KR € {KR (Fag)} 
)Mpi 6yqeM usyyaTb nOBeseHve CPyHKUHH #(n) NpH n—> oo. 

PaccMOTpHM MIpOH3BOJIbHbIe (yHKWHH y (x) H Y(x), ONpeeeHHbIe mpH Bcex 
CE earls xz > 0 M yROBJeTBOpAIOIIMe CeAyIOWWM yCJIOBHAM: 

yal a SAGs ano 
@ jim ( [x (2) loge : § («)] = 
| 3) lim @):9(@) =0. 
} Teopema 2. [Ira npouseorbHolx dynKyul (x) u v(x), yOoeraemeopsto- 
jugux ycnoeusim 1)—3), umeem mecmo nepaeercmeo 
: o(n)-+x(n) vn) +1 


Sf (n)< Pi(z) dx + max | \ Pp Pi (x) dx, pz (ny (n))f . 


7. (n) 


| Tlycerb BbIMNOJIHeHbI Tak2Ke cule yrouye yCJIOBHA: 
4) aaa Beakoh dbyHkunu y (%) Tako, uTO tim (x (x): 9 (x)) = 0, BpINOJIHeHO 


| COOTHOIMeHHE 


(x) +X(x) P(x) 
lim \ Pi(z) dx : \ Pi (Z) do| == (); 
ahem) @ 0 


| 
| 
) 5) pz (8 6) = pa(n)—, rie p3(x) ompeseseHa HW MOJO*KUTebHa MNpH BCeX 
| JICHCTBHTeJIbHBIX x > 0. 

| 9(2) th 

| j saat 

_ Pacemorpum bynkuuto x; (z) = \, i i) 

Byilem cuntaTb, YTO cyllecrByet pyHkuuA p(x) Takaxt, YTO yi (x) H Y(*) 


-yaopseTBopsioT ycopusm |)— 3) u 
v+1 o(x) 


ap 
6) | m(ede<[ {rie ade-pa(n) | - 


0 0 
Teopema 3. Ecau ycaoeua 4) —6) é@olnoanenbl, mo 


a 


(12) 


HF (n) <2| ( pil) dc- ps (n) | (i+:), 2¢—-0 npu n—-oco. 
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CueacrBue. 
<< Tee 4/5), TO 


P (n) <V tng (n)(1 +2"), e 20 


Ecum « ycuopuam 4) —6) npHOaBuTb ycJIoBHe: 
7) 9(x) <Cz, 
TO HMeeT MeCTO: 
Teopema 4. 
o(n) Ie 


F(n) >| \ pra) de-ps(n)] (1-2) 2 


0 


min 
KR € {KR (Fang)} 


Bpewem (pyHkunio #7, (n) = 


YHCJIO BCeX OeCHOBTOPHbIX MaTPHIL Precny H fo(n, 9 (n)) — UNCIO BCeX G6ecnoB-- 
TOPHBIX MaTpHU Ly,, AIA KOTOPbIX Fr, (nm) > 2p (9) logse (1 + %), & = O} 


pH n—> co KH 22p(¢) loggp— oo Np N—-> oo. 
@ (”) 


Teepe mia omEcihim lim 
n/2 


n> Oo 


== (0), i710 


Mockosckuit rocyapcTBeHHblit yHuBepcuTeT 
uM. M. B. JlomoHocopa 


iS 


EcAu,.. Pil@!) = 0p aviok OO Tela 


"“—>Q npu noo. 


Fong (KR). 


N> © hh (2,9 (”)) 


<< a) <nvhtn (0 < 


pH n—> oo. 


Iyer fy (n, 9 (n)) — 


fo (2,9 (n)) 156) 


Tlocrynuao 
17 III 1958 


Jloxnzagn Akagemun nayr CCCP 
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MATEMATHKA 


M. WH. HBPATHMOB 


IKCTPEMAJIDHbBIE 3AQA4UM B KJIACCE TPHTOHOMETPHYECKHX 
MlOJIAHOMOB 


(ITpedcmaeaeno axademuxom C. H. Bepriumetinom 17 IIT 1958) 


Muorne 3aaun Teopuu mpHOmmKeHnA MepHOquyecKux (PyHKUMH MocpercTBOM 
| TPHTOHOMETPHYeCKHX  MOJIMHOMOB CBA3aHbl 3KCTPeMAJIbHbIMH CBOLCTBaMH 9THX 
_ TIOJIMHOMOB. 


[Ipou3Bo/1bHBii TpHroHOMeTpHyecKHit MOJMHOM mopsAyKa (fy, Gasp) 
YMeeT BHI 
P| Np 
Tbk, Coe ae uth) = >) es », Cnepge ta +inpxp . 
I mas 


Bpeem o6o3HayueHHA: 


27 


| Pay.omally = ( \ 


0 


1/p 


cs M, oy (ay a) Plt) 
0 


Te p > | —npon3poubHoe YncvIO. 

Cpe MHOrOUNCJIeHHbIX HCCJIEQOBaHHH B KJlacce TPHrOHOMeTPHYeCKHX MOJIH- 
HOMOB OTMeTHM H3BeCTHOe HepaBeHcTBo C. H. Bepuuitetina ((1), crp. 26) u 
ero o6o6mleHHe, nomyyeHHoe H. K. Bapn (*) B- mpocrpanctBe L,(a,b), rye 
O<a<(b<2zx. 3ameuatembHoe HepaBeHcTBO nostyyeHo C. M. HukoupcKum 
(*) Ana TpvroHoMeTpvyuecKHX TOJIMHOMOB MHOPHX TepeMeHHBIX: 


k 1/p—1]p’ 
| T ny earzp lp’ < Oe (I nj | je sOEnA Np Ilo (1 < p < pals (1) 


fa 


B 9TOM HanpaBuieHuu pA OOUIMX 3aqay BrepBbie paccmaTpuBaica C. H 
| Bepsumretinom (cm., Hampumep, (1), crp. 97—100; (?), crp. 426—432 u 
605 — 606). y 

Mot nonmaraem, uTo cbyHkuHa K (X1,%2,-..,Xp) ABJIAeTCA MHTerpHpyemMon 
BHyTpH k-mepporo Ky6a (Gr) =(O<x;<2n, 1<j<k), Mu paccmarpuBaem 
(PyHKUHOHAa JI 


Jk bh eye ny) Bae \ wei \ Dn, oes 2 (41, Sey o4) tr) K (tr, PEs. ti) dty. . dtp. 
0 0 


OrHocutesbHO 9TOrO (pyHKIHOHaJIa HMeeT MeCTO CuleyloIlee MmpeAlorxKeHHe. 
Teopema 1.-Ecau Tn,,..., np (Xq, .0-) Xp) — NPOUSBOAGAOLU MpueoHOMempu- 
HECKUL NOAUNOM NOPAOKA (Ny, Ng, ..-, Mk) U ecau K (x1, ..-, Xn) — unmeepupye- 
maa (bynkyun eAympu k-mepxoeo KyOa (Gr) = (O— x S 2n, 1<j{<k) 
¢ Koagpuyuenmamu Pypoe by, v.,...,.v, 07 =O ol... 51 <j<k), mo Oaa 
—qynkyuonaaa Jp(Tn ...,n,) Umeem mecmo Hepasexncmeéo. 
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ny TR 1p 
Re (ee wee np | < (27)—hlP | thPS. san Tih \lp (> tM » | by, “ora ) 


—hy —Np | 
npu anbom p, yOoeaeméeopsiowyem YCACBUTO [epee 2: } 

OTMeTHM HeCKOJIbKO CJIeMCTBHH H3 TeopeMbl |] Mp KOHKPeTHO 3a/[aHHOW — 
Kho | 


i. Jlua mpou3BoubHoro TpHroHOMeTpHuecKoro MOMMHOMA Tn,..,.,.n, (19+ - +» Xk) 
HMeeT MeCTO HepaBeHCTBO 


| 


Rk 


2n,+1\1lP 
J | 
UNAS peal aie Avie le’ dre SB) kes Il ( De hs || Pris. eitgl le 
O<X 7 S20 j=1 
(S/S) 
2. Jlna mpowsBoyHHIx TpHroHOMerpwueckoro NosMMHOMA Tp, ....,.ny (X19 + + +1 Xk) 
mpH 1<p<2 uMeem: / 
| 
grt ep m k Pie imate | 
Lyre, ; | 
max Ai a HIP eae aie IT r,, econ np |\o Cl ah O(1))- 
OS 7 S27 Oxy? Ste OX), R j=l (pm; aia Tek 


(1<j<h) 
3. Ilycrb JaHbI BellecTBeHHbIe HJIM KOMMJI@KCHbIe WHC As,,...,5, (Sj = 9, +1, | 
+2,...,-—-nj;1<j<k) uw tTpuronomerpuyeckn momMHOM Tp,,....n, (%15---)XR) 
c Kooppunventama Cy,..y, (vj =0,+1,+2,...,.075 1<gj<ek). Torna] 
Id TPHrOHOMeTpHYeCKOH CYMMBI | 
ny np 


iB (x1; 56 on Xn) = >) eee >, hie Cea ee eee 


S,=— Sh=—Np 


mpu |1<p<2 umeeT MecTo HepaBeHCTBO 


Np ny , 
‘|p 
es | fa (x1, earners Xp) | < (2a) PP | | Were \lp ( >) mh aye > ReneS ") e 
S*7S 7 


—Np ity 
(1<j<hk) 


4. Ecam nosnuom T(x) apnaerca conpsxKeHHbIM Cc T0JIMHOMOM THX) ee ro 
mph |1<p<2 umeem 
~ LD i 
max |F(x)|<2(3E) "|| Tp, 


0<* <2 


max |P'(x)| <2 (aegiea )” AllT lo + 0(1). 


Teopema 2. Ecau l1<gp<2, p’>p, mo daa npouseoaeno20 mpueono- 
MeEMpUteCKO2O NOAUHOMA T n,,.,..n, (X1y ++ +)Xk) UMeemM mecmo Hepasexcmeéo 


k 
2n,-+- 1\1/p—1|p’ 
| Ting ony, I|p’ < (TI ie ) | LD tesa Fa \\p- (2) 
SaMeTuM, 4TO HepaBeHcrso (2) yrounseT HepaBenctBo C. M. HuxospeKoro (1). || 
IlogoOnbie yrBepxKeHHA HMeIOT MecTO JIA avireOpan4yeckHx MHOroWeHOR — 
Bula 


ny 


nh 
ONG a au he), —— ys see Ys anata eh eke oe . 


v=0 VR=0 


Teopema 3. J[aa anee6pauueckozo mHozouneHa Q(xy,...,Xp) @ R-mep- 
Hom KyOe (Wi) = (a<xj<b, 1<j<k) npu l<p<2 umewm mecma me- 
pasexcmea 
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k 
OO Wares acs Xp) | 2 \kIp nitilp 
max a Salsa cee oo <(— 2 nile 
(1<j<k) Ls j 
R 
2n. + 1\1/P 
max |Q(% %a-- 1%) <I] (4) Lan (Q), 
Bey? i#1 
(1<j<h) 
Tye 
b b 
dx, dx2... dX, ae 
En pQYS (\ — \ Q (1. + +) Xn) |? Fs area aa 
POOH L@j-96-%) 
j>=1 
VuctutyT du3suka uv MaTemaTuku [locrynuso 
Axkajlemun HaykK As3ep6CCP 17 III 1958 


UMTHPOBAHHAA JIUTEPATYPA 


Pa @w Hien bLeipiell ic i Han GOOp. coun, wMymiets Abt CCCP 1952. 2C Hey bie p= 
mi reuH, Coop. cou., 2, Wan. AH CCCP, 1954. 8H. K. Bapu, Mas. AH CCCP, 
cep. matem., 18, M2, 159 (1954). *C. M. Huxoapekuh, Tp. Martem. uucr. 
uM. B. A. Creksopa, 38 (1951). 
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Jloknaygp Akagemun nwayrk CCCP 
1958. Tom 121, Ne 3 


MATEMATHKA\ 
JI. H. KOTOBA | 


JIAHEAPH30BAHHASA OWEHKA NOFPEWHOCTH UHCJIEHHOTO 
MHTEPPHPOBAHHA CHCTEMbI AU®DEPEHLMAJIDHbIX YPABHEHMH 
OCHOBHOM 3AQAUM BHEWHEM BAJIJIMCTUKU 


(IIpedcmaseaeno akademuxom B. H. Cauupxoéeotm 10 III 1958) 


Bpeylem HeoOxosuMble OOO3HayeHHA HM OMpezeneHnn. Ecau ¢ — BeKTOop C KOM- 


noweHtamu 91, 97, ..-,9", TO ||@||/= max || 9" ||. Ecau A = (a;x)? — kpanpatuas 
1</<n | 
1 
MaTpulla MopayKka n,to {A};, = an, || A|\|= max > | ain]. O6o3Hauum de/dt= 


1N<i<n B= 

=. Ilycth gana cuctema fudppepenunasbHblx ypapHenuli @ = Ao, rae A= 

== (a; (t)); , Tpuyem a; (t) — HenpeppiBHble cbyHkunH Aaa ty) <t<T. Marpuua 

X(t), cTONONaMH KOTOPOH SIBJIMIOTCH M JIMHeEMHO HE3aBHCHMbIX PelIeHHH cucTe- 

MBI 9 = Ag, upuyem X (t,) = E, HaspinpaeTcaA MATPHWAHTOM MaTpunH A 
t 


HW o6o3HauaeTca cCuMBOJIOM Q (1). B pa6oTte ucnoub3yeTcA sIMHeapH3soBaHHan 
to : 


OWeHKa MOrMpelHOCTH YHCJIeHHOrO HHTerpHpoBaHHA, moswyueHHad C. M. Jlo3nu- 
ckuM *. Jia KpaTKOCTH aMM OWeHKY WIA SKCTPanlOJIsMMOHHOTO MeToya AjlamM- 
Ca, XOTH OHA MpHMeHHMa H JIA erO HHTePNOJIAWHOHHOTO MeTOda. 

IlycTb pewienve 3aqaun 


o=f(t, 9), @ (to) HaHo, (1) ) 


HaXOJMTCH MeTOJOM 4HCJIeHHOrO HHTerpHpoBaHua B MHTepBasie [0,7] mn mpuMe- 
HACTCA SKCTPanOJAWMOHHaA (popmyyia Ayamca nopsyka r (OyeM roBopuTb — 
lIpHMeHAetcsa Merod A,): 


Pr+i = Pr Ga [A (Fr = a Afra a6: Af po ie ie - CAING 7 LE eee 


Pre kis 7, 6 --el, ony N—As Fai Tite Oe) ti 1 oh) — eon ee 
+ Nh<T; h—war metoga (7). Bextoppi 9, mpn k= 0, 1, 2, ,f J\OJIXKHDI 
ObITh 3ajaHbl. CumBowl [A(...)Joxp O3HAYAeT BeKTOD, nomyuennprit B » pesymmbtate 
OKPYIJIeHHA KarK OM KOMMOHeEHTHI BeKTOpa /(...). IlycTb BeKTOp @, — pesyJb- 
TaT YMC JIeHHOrO WHTerpHponanun (1) mpH t=f,, a o(k_,)— 3Ha4eHHe pelle- 
Hua (1) np t=t,, u nyctb A (tp) =o, —o(tx). Torga mmHeapw30nanHas Teo- 
put norpemHocta C. M. JlosuHckoro JaeT culeqyioulyio onenky JH || A (¢;,)j) : 


th tr 
A (tn) I< i dy oy eee \ | 0) || +) (8) | dg Wie dt, (2) 


to to 
rye 9 -— YMCNO Takoe, 4TO y Pr— 9 (te) ie pH k= 0,1,:..,¢; @— unesio 
Takoe, 4TO [/A(...) —[A(...)Joxp|| Ce; Matpuua J =J(t)—marpnna AKkoou 


* He ony6auKopano. IIpupogum sty ouenky c paspemenua C. M. Jlosuucxoro. 
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qua f(t, ) Ha pemenuu (1), T. e. J(t) onpenennetca ipopmyamu {J (uy = 


of” [t, @ (4) 
f oa , Te o(¢) —TouHoe peulenve 3aqauu (1). 


Bo BuHemneH OasmucTuKe paccmaTpuBaetca cucrema uddep eH aJIbHbIx 
ypaBHeHun, XapaKkTepu3yiollad TBH2KeHHe WeHTPa MaCCbI apTHJIJepHlickOro CHa- 
pxAa MO MEHCTBHEM CHJIbI TAXKECTH H CHVIbI CONPOTHBJCHHA BOS xa. Murerpu- 
poBaHhe 9TOM CHCTeMbI HW Ha3bIBaeTCH OCHOBHOM 3aaueli BHELIHell OalMCTHKH 
(cM. (*), crp. 8). a uHrerpupoBaHna CHcTeMbI _B KOHeUHOM BHe MeTOJla elle He 
HalieHO, MOSTOMY MPOMSBOANTCH ee YNCMeHHOe UuHTerpupoBanne. JA oleHKu 
TOPPeMHOCTH YHCJICHHOFO HHTerpHPOBaHHA STO CHCTEMbI MbI M MpHMeHHM op- 


Boe cove Ecim 3a apryMeHT B3ATb Bpema f, TO cHcTeMa npuMerT Bug (cM. (3) 
ctp. 90): 


“= —cG(v)H(y)u; w=—cG(v)H(y)w—g; x=u; y=w, (3), 


re v= Vu2+ w®; c=const >0; H (y) uw G(v) — 3ayaHHble (pyHKILHH, npu- 
yeM X,Y H3MepsxIOTCA B MeTpax, U,W—B M/ceK. 

Jian H (y) umeiotca Ta6sMUbI HM MHOrO sMnupHyecKHX (popMy.; B HacTosIelt 
paOoTe ucnOwb3yeTcA NOKasaTembHad (popMyJia D6epsunra H (y) = e-*4, rae 
% = 1,059-107* (°). PynKyya G (v) = F (v)/v, rae F (v) HasbiBaetca (byHKuneli 
CONPOTHBJICHHA BO3Lyxa. 

IIpuH BblMHCJIeHHH TpaeKTOPHii MpHMeHAIOTCA pa3sJIMYHbIe 3aKOHbI COMpOTHBWIe- 
HUA BO3Lyxa. B OcHOBHOM NpHMeHsIOTCA «3aKOH CuauuM u «3aKkoH 1943 roza», 
MpvyeM Wit 3akKOHa Cuau4un uMeIoTCA TaOJIMUbI H aHaJIHTHYeCKOe BbIparkeHHe, 
mipabya, OYeHb rpoMo3yKoe (*); wid 3akoHa 1943 roga ecTb aHasHTHYeCKOe 
BbIparxKeHve JMWb AIA v<256 wu v+>i4l0, vr. e., Mo cymecTBy, 3aKon 
1943 roga 3afaH Ta6mMuHO. Takum o6pa30M, mpaBbie uacTu (3) 3afaHbl Ta6- 
JIMYHO, TOITOMY O CTPOrOH OLeHKe MOPpelUHOCTH YHCJICHHOrO HHTerpHpoBaHHs (3) 
TOBOPHTb HeJIb3H (TaK KaK, B CYUAHOCTH, HeT CcaMOH cHcTeMbI u(ppepeHWHavib- 
HbIX YpaBHeHHH) H MpHMeHxAeTCA JIMHeapH30BaHHaH OeHKa MOrpeliHOcTH (2). 
Bo ByelHel OaJJIMCTHKe BBOJUTCA QJIeMeHT TpaeKTOpHH 9, CBaA3aHHbIN C U, w 
cbopmyiamu uw = vcos$, w=vsin§, mpyyem —7/2<4<C46<0,<(x/2, rae 
6, — yro OpocaHua cHapsya, &— yrom nayeHua. YcJIOBHMCA Oj, CHMBOJIaMH 
U,W,xX,Y,V,9 MOHMMaTb MpocTO COBOKYNHOCTb KOOpAHHAaT, a NO CHMBOJIaMH 
u(t), w(t), x(t), y(t), v(t), 9(t) — copokynHocTb Tex »e KOOPAMHAT Ha pelleHHH. 
Ilycts J = J(t) — Matpuua Wko6Ou Aisa npaBblx yacte cucTeMbI (3) Ha pellie- 
Huu cuctTeMb! (3), YOBJIETBOPAIOULeM HavaJIbHbIM YCJIOBHAM 


u(0) =U, W(0)=W, x(0)=9, y(O)=9; (4) 


Tora cnpapeliuBa CJleqyioulan Teopema. 
Teopema |. /lycmo: 
1) o(t)— pewenue cucmempt (3), yOoeaemeopsioiuee ycaoeuam (4) u cytue- 


emeyrouee na [0,7]; 


2) G(v) — noaocumerbHaa, Bospacmaroujan YHKYUA, UMeroLaA Henpe- 
poleHole npouseodnole Oo (r + 1)-e0 nopsxOKa BK AWOUUMeAbHO; 

oi yy e453. « =eonst—> 0; 

4) L(x) = V2(1 bee) Feta ve ee 

5) wucaa. Ty >0 u Tr<T onpedeaniomca caedyrouum 06 pas0m: Tg 0; 
pont Oicen /440Ty =F, -echu (TT) n/t Ty onpedensemcn us yonooun 


6(T;) = 7/4, ecau 6) >>e/4 wu O(T)<r/4; Te =T, -ecau 0(T) >—7/4; 


Ts onpedeanemen us ycnoeua 0(T,) =—«/4, ecau O(T y<c— 4/4; 

6) BH =aV2AI+T—HeG)— UTM) e(T) 9 y (Ti) +4 ©) 
—g(T,-)(147—* | npu O.< <7 13> ()=aV2 A(cl) cle fe) X 
Pai (5) — (lgeten Te T,) u(T2) — *(T2) +% 1 mpd Ty<E<T2, O3(6)= 

y 


=aV2{w(T) + 7T—)w@+4(F)—9@ + ell +7 —)? — 1) 
Ppl lot el. 


Ss 


Toeda 
| Od || <L (0) exp [®, (0) + Ds (Tr) + Os (T2)], (5) 


x 


2 tp 
(2 Jililer+ [148 
0 S 


i 


<exp [Ds (Ty) + ®5 (T2)] | L @ exp (P11 |) + © [dé + 


0 
T, 


+ exp [®s(T2)} | L (&) exp [D2 (61 | 9° @) || 48 + 


ry 
T 


ae \ L (é) exp [Ds (€)] || e°+® (6) || dé. (6) 


T2 


S3ameuanne 1. Moxuo noKka3aTb, 4ro opmyvia (6) ocTaHeTca BepHOH | 
mocuie 3ameub! || 9+?) (€)|| Ha equHuiy. PesyibTaT TaKOM 3aMeHbI aCT OWeCHKY | 
Tr ) 


T 
nat |] QJ || ae. 
6 a 


SameuaHne 2. IIpu mo6om, yOBNeTBOpAIOWeM YCJIOBHIO 2), AHaJIHTH- | 


YeCKOM 3aKOHE COMpOTHBIeHHA BO3yxa G(v) Teopema 1 B CoequHeHHH C (op- 
Mylo (2) WaeT WyIt STOrO 3aKOHa COMPOTHBJICHHA JIMHeapH3OBaHHy!O OeHky 
MOPpeWiHOCTH YHCJIeHHOrO MHTerpuHpoBaHua (3) MeToyom A, c marom A. Tak 
Kak, OJ[HakO, aHaJIMTHYeCKHe BbIpaxkKeHHaA aA cbyHKunH u(t), w(t), x(t), y (t) 
HaM He€H3BeCTHbI, TO B pacCMaTpHBaeMOH CHTyalluH OyeM pHMeHATb Teopemy 1, 
NOJIb3yACb MPHOJIM2KeHHBIMH BbIPaxKeCHHAMH 9YTHX (PYHKUMH, MOJIyYeHHbIMH us 
CaMOro UHCJIeHHOrO HHTerpupoBaHua cucTembl (3) Ha HHTepBale [0,7], T. e. 
OyHeM IIpHMeHATb Teopemy | JIA amocTepHOpHOH OMeHKH MOrpelHOCTH YHCJIeH- 
HOrO MHTerpHpoBaHns. 

SaMeuauue 3. Moxuo noKka3atTb, uTo dbyHkuun ©;(é) cyTb byHKIHE 
yObiBaloulve; MOSTOMY MOXKHO OLWCHHBATb HHTerpaJibl, BxOAAUIHe B (6), Ges 
npHMeHeHua (bopMyJI KBapaTyp, HalpHMep cvJiejlyIoulHM cnoco6om: 

T, ni tidy 
| L@)eM® || or t2(@|]dE<S max | ol+2 (4) exp, (4.1 | Lea, 
L 


: =O ti<t<tj4y { 


Te Qaaiyecly <a <p ae 


3ameuaune 4. TlonoxuB B dopmyse (2) ty =0, fp =T, nonyuum | 


(popmysJly Avian ouenku || A(T) ||. 

SakOH CONpOTHBJIeHHA Bosfyxa 1943 roa (6yfem O6o3HaYaTb G43 (v)) 3aan 
TaOMuHO c marom Av = 1 (4). Ucnoump3ya yverbipe TOUKH, B3ATHIC v3 OawJH- 
CTHYeCKHX TaOsMy WIA Fy3(v), nNosyuun, 

G (v) = a3v? — a,v + a, — fo ; (7) 
rye a3 = 6,396-10°8, a, = 0,6325-10%, a, = 0,1548, ay = 26,63. 
PesyJIbTaTbl BbIUHCeHM MoKasbiBaloT, 4YTO G(v) = Gy3(Vv) C TOHOCTHIO 


no 0,6% gaa 400<v< 1480, npuyem ana 670<v < 1380 umeem G(v) =-| 


= G43 (V) C TOUHOCTHIO QO eMMHMIbI YeTBepToro (HM NocselHero) Ta6M4HOrO 


3Haka G4; (Vv). 
C nomouip1o (popmyubl (7) ceslaHo cseqyiouee: 


i 
1) Hua saxona 1943 roga nonyyena yayumenHad ouenka gaa |/QJ|| u 
0 


r 
ie 
VI QJ |||) e+?) (@) || dé. Ora ouexku MoryT 6biTb (opMaJbHO MoOvIyyeHbI 3 TeO- 
ae : 
4 
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peMbI | mytTem sameuHbt L(t) Ha 14+ 7 —v7 uv BblOpacbipaHua MHOXKUTeVIA V2 
BCIONYy, Pe OH BCTpeyaeTca. 

2) Hlonyyenbt onenku Aaa || o('+2) (t) |). 

3) Onpeyenena OWMO6Ka HavaJIbHbIX OPAHHAT, BbIUMCJISeMbIX, Kak 9TO Je- 
JlaeTca BO BHeIIHeH OaJIMCTHKe, MeTOAOM MOCJeOBAaTeJIbHbIX COHKeHHH 
(cm. (*), erp. 170) nytem cpapHeHusd UX C OpfHHaTaMH, BbIYHCJIeHHBIMA Cc MO- 
MOIbIO pxifla Telviopa. Ormetum, uTo Teopema | cmpaBexumpa Ja smo6oro 
OaucTHYeCcKOrO 3aKOHa G(v) H AIA JNOObIX HayaJIbHbIX YCJOBHH, a yay4- 
ieHHad OWeHKa MOuyyeHa Jia 3aKoHa 1943 rojfa uM AA TakMxX pelieHHi cu- 
cTembI (3), Ha KoTopbIx 360 <v (t)< oo. IIpupeyem pesybtaTb! paccmorpen- 
HbIX mpHmepos. IIpu pellienuH MpHMepoB UcnoOmMb30BamHcb cbopmysbl (2), (5), 
4 MH oweHKa || 0+?) (¢) ||, mMomyueHHad c momoulbIo dopmysp (7). Ilycrs 

= 50°, Up = 1000 M/cek, c=0,2. O6o3Hauum uepe3 7, MOMeHT MOjbema 
ae Ha HaHOOJIbLIyIO BbICOTY, a Yepe3 7 — MOMeHT MaJleHHA ero Ha 3eMJIIO 
u OyjeM paccMaTpHBaTb pelleHve B MHTepBame [0,7]. Ecam mpoussecra un- 
CJIeHHOe Leta ta a MeTOROM As pH & =0,01, h=0,5, p=5-10%, To 
| A(T) La | A (Ts) || <9. Tak Kak x*(T)—59000 m, x(T;)—30000 o, 
p(y 20000 mya By(7)=200 m, 8B, (7 3)=100_mM, i (T;) = 80 M, rye 
B,(t), Bs(t) cyTb cpeHHHbIe OTKJIOHEHHA COOTBETCTBEHHO MO JlaJIbHOCTH H 


_ BbICOTe B MOMeHT ¢ (°), TO OIL€EHKY MOXKHO CUHTATh YAOBJeETBOPHTeJIbHOH. Ecsm 


2Ke UHCJICEHHOe HHTEPPHPOBaHHe MpPOBOANTb MeTOsOM Ay pH ¢c, = 0,001 h=0,5, 
p= 10, To ||A(T) | <15, | A(T.) ||<1,5. 
Bpipaxkaio OsarofapHoctb C. M. Jlo3uHcKoMy 3a OKa3aHHYIO TOMOLILb. 


—_ 
Ilocrynuao 
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MATEMATHKA | 


B. A. TJIMCC 


O NPOBJIEME AM3EPMAHA JIS CJLYUAA 
CHCTEMbI TPEX JM®EPEHUMAJIbBHbIX YPABHEHHM 


(IIpedcmaeaeno axademuxom B. H. Cmupxoeoim 21 III 1958) 


PaccMotpuM cucTemy Tpex {u(ppepeHiHaJIbHbIX ypaBHeHHH Tuna AligzepMana (1) 
dx/dt = fy (xX) + Gry + ays2, 
dy/dt = 4X + Q22Y + A232, (1): 
dz/dt = Ag,X + Az2Y + 332. 


CucteMa 93Ta JIHHeHHbIM mpeoOpa30raHHeM HCKOMbIX MepeMeHHbIX H (PYHKILHH 
fi (x) MpHBogquTes K BU_y 


dx/dt =y+f(x), dy/dt=z+ax+bf(x), dz/dt=cx+df(x). (2) 


OrHocuTeJIbHO (pyHkuHH } (x) OyqeM UmpeAnosaratTb, 4YTO OHA YOBJIETRO- 
pxeT YCJIOBHIO C]MHCTBEHHOCTH pelleHHH cHcTeMbI (2) H OOOOMLEHHbIM YCJIOBHAM 
lypputa: 


F(0)=0, F(ix<0, dif (ix) +e<0, 
bf? (x)? + (a +d) f(O/xte>0 npn x30. 


B wactoseH padoTte Ha napametpp a, b, c uv d cuctempl (2) Hasaraorca 
yCJIOBHA, HEOOXOAMMbIe WH focTaTOUHbie JIA TOrO, U4TOObI HyWeBOe pellleHHe 
3TOH CHCTeMbI ObIJIO ycTOHYMBO B WeJIOM MpH sMOObIX HeJsMHeHHOCTAX f (x), | 
YAOBJETBOPAIOUIMX OOOOMeHHBIM ycoBsHAM Typpuua (3). B cayyaax, Korfa 
MapaMeTpbl CHCTeMbI (2) He YOBJIETBOPAIOT 3THM YCJIOBMAM, YykKa3blBaloTCa 
Takue HeJIMHeHocTH | (x), NOYMHeEHHbIe ycopusM (3), 4TO HyJIeROe pelieHve 
cucTembI (2) He OKa3biBaeTCA ycTOMuHBbIM B WesiomM. Cuyyat b=O0 c 970% 
TOUKH 3PeHHA HCYePMbIBaIOLLMM OOpa3oM V3yyeH B (°), OSTOMY B JlaJIbHeHIleM 
OyqeM Mpeynonaratb, utTo b= 0. 


(3) 


Tlonox*xuM 
Awe ato A ke tbo pe ate) pete Abe 
PaccMoTpHM CHaudaJla CJY4aH, KOPa PbIMOJIHeHbI HepaBeHCTBa 
b> 0, ad >0,., (0.4 de dhores 0 (4) | 
HJM | 
b>0, ad =0, (C4 d)*—46e 20, Soc = min Ano. (5) 


B o60nx sTHx culyyadx o6o6uleHHbIe ycsonun Typpuma (3), Kak serko mpo- 
BepHTb, CBOAATCA K HepaBeHCTBy 


P(x)/x<<— ed (6) 


H HeCJO2KHbIMH MpeoOpasonanHsiMH MepeMeHHbIX Hu (pyHKwH f (x) cuctema (2) 


CBOAMTcCH K CHCTeMe TaK Ha3blBaeMOrO HeMpAMOTO perysHMPOBAHHA, NOJIHOCTHIO 
H3yyeHHOH B padoTe (*). 
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B uactosilel paOote nouyyen culeqyioulii pesysmerat: B cayuanx, Koraa 
BBINOJIHeHbI HepaweHcTBa (4) HIM (5), HyeBOe pellieHHe cucTembI (2) ycToriunro: 
B WeJIOM MpH JuOOOH HeIMHeliHocTH | (x), yXOBJeTBOpsiouleli ycsoBuI0 (6). 

O6Opatumcs kK CHyYalo, KOPa BbINOHAIOTCA COOTHOINeHHA 


b> 0, “d>0," (a+ d)*—480S 0; A= =c/4=0. (7): 


B 9TOM cslyyae O6o6mleHHOe ycsloBve ypsuta sanucpisaetcs B BHze f (*)/4 <0 
(Cayyai sToT nogxpo6wo usyyeH A. IT. Tysonpim (?).) 

Hcnospsya pesyibtaTb! HacTostleli paOorbl, serkO JOKa3aTb, 4TO ec 
BbINOJIH€HbI COOTHOMIeHHA (7), TO HYysIeBOe pelleHHe cucTembI (2) ycrToliuHBO B 
WeIOM mpH muoO0K | (x), yHoRsJeTBOpsIoulel yculoBnio f (x)/x <0. 

ITIpeqnooxHM, Jaslee, YTO BbINOJIHeHbI COOTHOLICHHA 


BO 0) GG aber ne a0. (8) 


IToT culyyali uccelowaH B paGore (°), re Noka3aHoO, uTO HYyJeROe perlieHHe 
CHCTeMBbI (2) OKa3bIBaeTCH yCTOHYHBbIM B eJOM He Mp BexKoH f(x), yqoBue- 
TBOPAOMLeH OOOOuleHHOMy ycvioBHio Typruna f (x)/x << A. 

_ PaccmotpuM rTenepb culyyali, Kora BbIMOJIHAIOTCA ‘HepaBeHcTna 


6<00, d>0, B<—cjd< min {A, —c/d}. (9). 
B 9Tom culyyae yclopua (3) ApHHuMaloT Buy 
B<f (x)/x << — e/d. (10) 


Teopema 1. Ecau 6oinoanenot Hepaeencméa (9), mo HYAeBOe peweHue 
sucmembt (2) ycmotiuueo 6 Yenaom npu arwboti f(x), noduuHeNHOti ycao- 
3u10 (10). 

IIpu oKa3ateubetTse 3TOM HM BCeX TMOCJIeAYIOULNX Teopem OO ycrToiiunBocTH 
IBHXKeHHA B WeJIOM Hcnoub3yetca (byHkuHA JIaAnyHona Bua «HHTerpawl oT 
HeJIMHEHHOCTH Moc KBakqpaTHunad (popMa KOOpAMHAT (pasoBoro NMpocTpaHcrTBa» (°) 
lM oOulai Teopema, cbopMyHpoBaHHas B (*). 

IlepexoquM kK CJlyy¥alo, KOPja BbINOJIHAIOTCA HepaBeHcTBa 


6<0, d>0, A<t min {0, —c/d}. (11) 
Ycnosus [yppuua (3) B 9TOM CJlyyae TIpHHHMaloT BHA 
| B<f(x<A. (12) 


Kak moKa3binaet culemyroulad TeopeMa, B 93TOM CJlyyae HyeBoe peLleHHe 
cuctempl (2) OKa3binaeTCA YCTOMUMBbIM B WesIOM He pH BCAKHX f[ (x), yoRuJe- 
PBOPAIOIHX HepapexcTBam (12). 

Teopema 2. ITycmo éoinoaxenot Hepaeencmea (11) u yCcaoeua 


PRE KATA Xue LX, np OX <q; (13) 
O< Ax —f (x) <h pu Xk 2 Xa, (14) 
poe aucao h noduuneHo Hepasencmey 


2—@q— a+bA = 
h< (A a—bA)(d+a- Le (15) 
A(dta+bA)+6(a+ 560A) 

j 

Id UUCAA h, X4, X_— X, NOAOMCUMEAbHoL U Oocmamo4HO Mado. ITycmb, Kpome 

Inoeo, f(x) =—f(—x). Toeda cucmema (2) Uumeem pewenusn, He 
‘pmpemsuuecsa K HauaAy KOopouKam npu t—> + ~. 

| PacemoTpHM cslyyal BbINOJIHeHHA yCuOBHK 


b40;<d = Open AKO: (16) 


3 9Tom clyyae O6OOnleHHBIe ycnorua Vyppuia mpHHimaloT Buy 


‘| B<f(x)/x< A. (17) 


| 


Teopema 3. ITycmb 6vinoaneHol Hepasercmea (16) u ycaoeus (13)—(14),, 
€ Komopolx uucao h noduuneno Hepagencmey 
A?—a—bA 
ills 2 os ve 8)) 
Q 4uCAa dh, X14, X_—X, NoaomumMenbHoL uU Oocmamouno marol. ITycme, Kpome? 
moeo, f(x) =—f(—x). Toeda cucmema (2) umeem peweHusa, He cmpemA-- 
wuecd K HaLaAY KOOpOuKam npu t—+>-+ oo. | 
OG6patumcs K cJlydato 


Ba Un de 0s ee ae (19)) 


O6o6ujenHble ycsopua Typspuya (3) umeror Buy (17) uw cipaBesmuBa cule ny1o- 
uaa Teopema. 

Teopema 4. /]lycmo 6oinoanenol Hepagencmea (19) u ycaoeusn (13), (14), 
(15); nycme f(x) =—f(—x). Toeda cucmema (2) umeem pewexua, He: 
cmpemaumueca K (0, 0, 0) npu t+>-+ oo. | 

IlycTb BbINOJIHeHbI HepaBeHCTBa 


| 


DO, pd Oey B <a C/ De AsO, (20); 
B 9Tom culyyae ycuIoBHA (3) 3amHcbIBaloTcA B Bue 
—cld-<f (in An (21) 


Crelyiouve Jee TeOpeMbl aHaJIM3HpyloT YTOT Culyyal. 
Teopema 5. Ecau éoinoanenot nepaeencmea (20) u A®?+ Ab+d<0,, 
mo HYyAeboe peillenue Cucmemo (2) ycmotiuueo 6 YeA~om npu Abo HeAuHet- 
Hocmu f (x), yOoeremeopsroweti o600uweHHoImM Ycaoceuam T'ypeuya (21). 
Teopema 6. JT pednonooxcum, mo 6binoAHeNb! Hepaeencmea (20) u A? + 
+ Ab+d>0. ITycmo 6oinoaneHo ycaoeue 


—cxf/d<cf(x)< hx npud<xgxy (22 


u ycnogue (14), ede uucno h noduuneno Hepasencmey (15), a 4ucna d, x3, 
Xy—X, noaoncumeAoHol u Oocmamouno maaot. Ilycmb, Kpome moeo, f (x) = 
= -—f[(—x). Toeda cucmema (2), umeem peweHua, He cmpematweeca Ki 
(0, 0, 0) npu t—oo. 

PaccmotTpuM curyyan 


bie Orda Pea. (23) 


OdoOmenHble ycuiopua Typsuila 3amucbipaiotca B Bute f (x)/x< A. B 9T0n 
culyyae, TaK %e Kak B MpefbIqyuleM, MOryT MpescTaBuTbed kee BO3MOXKHOCTH. 
Teopema 7. Ecau eoinoanenot Hepasencmea (23) u A+6>0, mo ny- 
Aegoe pewuleHue cucmembt (2) ycmotiuueo 6 yeaom npu arboti f (x), yOoere-f 
meopsuowett ycaoeuro f (x)/x <A. | 
Teopema 8. [/ycmo 6oinoanenot Hepaeencmea (23) u A+6<0. ITycm 
BolNOAHEHO YCAOBUE 


p(s) xe “np x (24) 
u ycaogue (14), ede «ucao h noduuneHo Hepasercmey (18), a wucaa d, x4, 
X_—X, NoAOMWUMeNbHbKL U Oocmamo4uHO maavt. Tlycmo f (x) = —f(—x). 


Toeda Hyneeoe pewenue cucmemot (2) He seasnemca ycmotiaueolm 6 Yenom. 
IIpeqnou0xuM, TO HMeIOT MeCTO HepaBeHcTBa 


5S 0," OF Saeed een (25) 


Ycnosus Typpuua B 9TOM Cyy¥ae uMeIOT Bu (21). 

Teopema 9. /Tycme eoinoanenot Hepaserncmea (25) u A?+ Ab+d<0) 
Toeda nyaneeoe pewenue cucmemo: (2) ycmotiuueo 6 yeaom npu sroboti f (x)) 
yoosremeopsrouett ycaoguro (21). | 
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Teopema 10. ITycme evinoanenv nepaeencmea (25) uw ece ycaoeusn meo- 
pemot 6, Kpome nepasencme (20). Toeda cucmema (2) umeem pewenusn, ne 


cmpemsaujueca K HaYany Koopounam npu t—> + oo. 


PaccMoTpuM, HakOHel, CulyyaH, Kora 
DSO a, Pa a)? — Abe 0; (26) 


Kak CculIeyeT H3 CKa3aHHOTO BBbIMIe, H3 3THX CIYUaAeB OCTAJIOCh PaCCMOTPeTb 
TOJIbKO J[Ba. 


B<—c/d<.0, (27) 

Tora ycloBHaA (3) NpHYHuMaloT BAA 
B<f(ajlx< —e/d, (28) 
A< min{0, —c/d} (29) 


/u o6oOmennbie ycuiosua Typpuya sanucpinaiorca B use f (x)/x< A. 


Teopema 11. Ecau eoinoanenot nepasencmea (26) u (27), mo nyaeeoe 


| pewenue cucmembt (2) ycmotiuueo 6 yYen»om npu éeolInoANenUU yYcaroeutl (28). 


Teopema 12. Ecau eoinoanenot nepasencmea (26), (29) u BA+ 
+ ab—c<0, mo xynegoe pewenue Cucmemol (2) ycmotiuueo 6 Uenaom npu aroboti 
S 


| nenunetinocmu f(x), yOoeremeopswueti o606umeXrHomy ycaoeuio T ypeuua 


LP (x)/x< A. 


Teopema 13. I/lycmb 6oinoaneHol Nnepaeencmea (26), (29) u GA+ 
+ ab—c>0 u ycaoeun (24) u (14), @ Komopolx uucno h noduuHeHO Hepa- 


| eencmey 


c — a —ad — A (abc) 


b 
A< Paso (30) 


@ UUCNA Ky Xy, Xg—X, NONOMCUMEABHOL U OocmamouHO marol. Ilycmo f(x) = 
= —f(—x). Toeda cucmema (2) umeem pewexua, He cmpemaujueca K Ha- 
4aAy KoopOuKam npu t—>-+ o. 

CcoopMy.IMpopaHHble TeOpeMbI HU alot, Kak HeTPyIHO yOeWuTECA, HeEOOXosH- 
Mble H JOCTaTOYHbIe YCJIOBHA YCTOMYHBOCTH HYyJIeBOro PelUeHHA CHCTeMp! (2) 
TPH JHOObIX HeMHelHOcTAX f (x), YAOBJIeETBOPMIOWINX OOOCOULEHHDIM YCJIOBHAM 


| Typsuna (3). 


Tlocrynuao 
13 Il 1958 
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Jloxaagn Akaygemun Hays CcCcP 
1958. Tom 121, Ne 3 


MATE MATHKA |} 


C. A. TEJIAKOBCKMM 


MIPHBJIMKEHHE JIM@dEPEHUMPYEMbIX ®YHKUMA CYMMAMUA | 
BAJIJIE-f1Y CCEHA / 


‘(IIpedemaeaeno axademuxom H. He Bozomoboseim 27 Ill 1958) 
Bye paccMarpusars HempepsiBusie cbyd<iau f (x) mepwosa 2x. Iyctb 


Sn(f, x) = a + 5} (ancoskx + bxsinkx) (n=0,1,2, .--), 
k==1 
n—1 


on(f, x) = 3 lh) (Gan ees 


YalTHda le CyMMoal pata Dypp2 wu cymMMa DeaHapa dyakuua f (x). 
Banm2-Iycces (7, 9) Brep3312 paccMOrpe MOmAHOMSI 


n—1 


Gantakl os, So Su list) eon Gal a= eee (ue 
k=n—m 
(Py 25) Bere reer =i cage 
nowy4uBuIne HasBanHe cyMM Bavwie-Ilyccewa, H TaM x2 yKa3il pod uyay 
| i (x) — Un,m (a x) | < 2 En—m (f), (2) 
Pre E,(f), k=0,1,2, ... ,—naunyamee npwOmaxesa2 dyaxuaa f(x) mo- 


JIMHOMaMu TopsyKa k — 1. 
Tlyctb W" — kaace byaKumii f (x), y KoTopsix mpoa3soqaaa f'" (x) a6co- 
JUOTHO HelpepbIBHa H MOUTH BCIOLY B>IMOMHAeTCA Hepa B eHCTBO aK ee lee 


nu W’ —xaace byakuui, conpaxennux cibyaxuaama W ,r=1,2,...B pa- 
OoTe onpeyesaeTCA ACHMMTOTHYeCKOe NOBeeHHe IPH N —> oe resyy } 


Vian (MN) = ma | i (x) a Un,m tie x) lle 


| 


ana M= Wu M—=W' B npeqnonoxennn, uto lim a cyulecTByeT H paren 9, 
On fa 

Jana cymm @ypbe (m= 1), Onu3K4x K HUM cyMM Bauwvte-Ilyccena (cayyait | 
m=o(n)) u cymMM ®eliepa (m= 1) acumnroTuyeckoe nopezenne Vy m(W") u 


Vinm(W") vapectHo. 
Ecam m aie TO 


\ 1 
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Tusa cymmM @yppe dopmyna (3) nonyyena A. H. Kosmoroposim (4), a 
@opmyna (4)—C. M. Huxosscxum (8, °), a08 cayyan m=o0(n) 9TH cop- 
/Mysbl Tosyuenbt A. ©. Tumanom (2, 12), 

_ Aaa mpw6umKernli cymmamu @eltepa C. M. Huxoapcxun (5, ?, °) MOuty4eHbI 
| CuleWyloulve acHMMToTHveckHe bopMyuinI: 


Viw(W) = eS — log n+ O (—) 


pw nan r>>{l 


www ry c, it 1 =: c, 

Van(W)= = +0(—), Van) == +0(4), 
& nN fn n / 

ma 2d ys eae) SANG 

rie Oe ie, Pea ( sey 
ee: 8 (2k + 1) ea (2k + 1) 
C. B. Creuxny cooéua mue copmyny* 
rei pa cle sin t 4 
Vn (W') =2=-( || SA" dt|du + 0 (=). (5) 
0 |Z 


VM3necTHO Tak}Ke, 4YTO B cmyuae O< O6< 1 
eae 1 —- i 
Moe PST? oe Lo Vac Ys Oe), 
OTH COOTHOWMEHNA CJleAyIOT 3 HepaBeHcTBa (2) mM Teopem O NopsyKe HabJy4- 
WHX MpH6suKenuh Pyukuul us’ Wr uv W’. 

*icnomp3yembii B pa6oTe MeTOA Jaer acumnToTuyecKoe MoBezeHHe Vy m (W) 
BW Vam(W’) npum=1, 2,...,.n— liana Beexfr= 1,2,..., pH m=n (cyMMBI 
Meriepa) — TOMLKO AA r= | 

Teopema. Ja Vam(W") U Vam(W') cnpasedaueo caedyrouue acumn- 


momuueckue QopmyAol: 
1. Ecau 0=0— qdopmyaor (3) u (4). 
2 bored <9), sno 


F)) me ay 3 Sak 
V nm (W') = (r,9) ct Oe eel as (6) 
Wr — 4 4 En 
Vim (W*) = 6(r, 8) — + O( raz) HOY (7) 
2de  & (8) |= <9) Wc ke uO edu. dirs duty, 
c(r, 9) Je ee pn danas sin 


m 4 m ape a Ls saa 
a Ie aa ne ee em 


3. Ecau 0=1, mo npu r>1 cayrau n—m gukcupogano un—m-— co 


| paccmampuearomca omdeAbHo. 
Caywai n— m= p duxcupoeano, p> 1: 


r—2 4 

Vinm(W') =e (ry P) iF 4-5 +e + es | “h O(n) s (8) 
re - r—2 { | 

Van W) = e(rp)| att +%3|+0 aa B (9) 


* TlyOnmkyeTcA 3fecb C paspelleHHA aBTopa. 
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otis pu} u*du...duy 


\ panies) ‘ : ee 


p) u 


cr, a= sup 


20e 3 
C(aap) 


U 6epxXHAA epanb GepemcaA no YyNKYUAM fEW, wemHom Oana Cr, 


HeuemHblm Ona C(fr, P) 
Al 


Cayyati n — m-> oo 
PW eS 1 | 
Van (Wi) = 6t ©) | ae ta yee ee | 
eo oe 10), 
ie aT ewan O(n) Grae. ( 
= - { { 
Vain oadesete Ng 08) ear eres A (SA 
4 feAh if 1 
O\— O | ————— 11), 
far n’—1 (n— m) ie ea) Se=ae ( | 
20e c(t, 22), =—| \ ie w) wd. dit die 
OMe OO) eae Ge ee 
Li pin — | 
2 il 
Vam (W!) = = Slog 2 + 0(-). (12) 
B caywae n—m=p bal x eau p70: 
Va ewayeems +0(- pe, (13) ) 
20e (1, aca (= sind at | du + pVp.p (W). 
B cayuae n—mM—> co 
= ae 4 Hl ve = = Fl 
Var WS) (Ls oie Basias ; a eer | ! 0 (sam) i 
a 4 cic si 
20e c(1, co) =-=— 
= yin 


IIpupeyem fit cpaBHeHus nmosyuedHple C. M. HukosecKum (°) acumntotu- 


yecKHe (OpMyJIbI Jia HOPM CyYMM ei Ilycceua, 
Vam = 3 slog Oe) mpu 6 = 0; (15) 
~— 9)" | gy + Ole.) -mpwQ=h<l.. (ion 


Vam = 70 ue 
B (°) He yKa3aH nopaqoK yObiBaHia ocTaTouHoro uveHa B (16), 3TO yTOU-| 


HeHve JlerKO MOsyyaeTca H3 padoTbi C. B. Creuxuna (2°). 
UCHOJIb3yeTCA mMpeycraBsienhe Bavsiste- Fyc- 


J\na WoKa3aTeJEcTBa TeOpeMbI 
ceHa Avia cyMM @ertiepa ((°), cM. Takxe (1)), H3 KOTOporo caemyeT, 4TO 


oO 
2 \ | cos u — cos ( 
0 


cos nu — cos (n — m) u di 


LU pm) FO) : 


—oco 


i (x X) —Vnin (fs bo eee 


[Ipu onpexenenun Vnim(W") MocrarouHO paccMaTpHBaTb TOJIbKO yKJOHeHHe 
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/BHyJe (ia yerHbix dbyHkuw. B stom ca1yuae uMeem 


£0) — nm (fr 0) = = —\ FY) (up) ( oy \ ee di due (17) 
0 Up oe, 
Orctoqfa HerlocpeycTBeHHO. crenyer (8), a Tak2ke HepaBeHcTBO 
’ ” 9 oOo} @ Cc a on 
gad (Wr) <= N \ | Sm OH ty..duyy|du,. (18) 
0 | uy, Uy 
Satem crTpoutes :byHKWuA, NoKasbiBalollas, To 
Ce ee {sone core me didi die ae 
: $e \ i repent e wany) 


i (19) 
Ec 7 (*) —cyykuua, conpsxxennas c f(x), To 


Vim (W) = sup i (0) — Un (f, O)|, 


few’ 
M avaJIOPHYHbIMH paccyxKeHHAMN TMosyyaem 
— 2 cle Pisin: ten (n—m)u 1 

Vin(W)=-— ve du...du,_,\du, + O {————_ /. 
gue’ =m | | \ Ne sw Vash st ae 
(20) 

M3 (19), (20) momyuaem (10), (11) u, Tak Kak mpH MavIbIX « 

{ cos cos | _ 2 a! 
yi \ \ sin “sin rac) re “2du...du,—, \dur = — | %| log Sie 2 O(\a|), 


‘Takxe dopmyupl (3), (4), (6), (7). 
Jna nosyyenua cbopmya (12) u (13) npuBezenuple paccyaxkfeHun He npu- 
Toyuel. IIpy §= 1 umeem 


Vu (W2) = FV, (W8) — ASP Vn, nom (W2) + O(s)s (21) 


m 


Vaym cn ae “Vn, n (W?) Ze oe pee n—m (W2) = 


m 
, ope 
et) ae 2) 
@Mopmyay (21) serko nomyyaem u3 padotst C. M. Hukoupcxoro (°). V3 
asTHX copmy cuefyioT (12), (13) u (14). 
Bpipaxato ruyOokylo OsarofapHoctp C. b. Creukuuy, moy, pyKOBOoJCTBOM 
' KOTOPOrO BBINOJIHeHa 9Ta padoTa. 


Matematuyeckul uHCTHTyT uM. B. A. CreksoBa Ilocrynuso 
Axajemuu Hayk CCCP 26 III 1958 
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MATEMATHKA 


0. 10. TPOXHUMUYK 
O KOH®OPMHbIX OTOBPA)KEHHAX 


(IIpedcmaenexno axademuxom M. A. Jlaepenmbeeoim 17 III 1958) 


Ilycrb B o6uactu D KommueKcHOH MIOCKOCTH 2 3aaHa HelpepbIBHad PyHk- 
uns f(z). CKaxkem, uTo oToOpaxkenue w=/(zZ) COXpaHHAeT YIU B 
TouKke zE€D, ecan cymecrByer npelel 


icra: ot ean (1) 


h>0o0 
Ilpu sTOM 3HaveHUA apryMeHTa HM MX Mpeseibl, OTMMUAalOlMecA Ha 2m, HYMKHO 
CUHTaTb OJHHAKOBbIMH™. 

Teopema l. Ecau nenpepoienoe omobpaotenue w = f (2) coxpansem yearol 
6 KaNCOOIL mouke oObr2acmu D, ucKatouaAa, Oolmbo moocem, He Oonee vem c4uemHoe 
ux mHOdCecmeO, mo dynKyuan f(z) anaaumuuna enympu D. 

Sta Teopema Gpiia WoKa3ana JI. E. Menburoppim (1) npH 1oOaBouHom mper- 
NOJIOKEHHM OMHOMMCTHOCTH OTOOpaxKeHHA WwW = [(Z). 

Ilycrb cHopa [(z)— HenpepbiBHad dbyHKuMaA B OOmacTH D. CKkaxkem, 4To 
oToOpaxkeHne w= f(z) OO MahaeT NOCTOAHHBIM PacTAKeCHHEM 
B TOUKe zED, ecmu cyulecTByeT (KOHeEYHBIN WIM OeCKOHeUHbIM) 
mpeyea 

ho! 

Vimeert mecto csielyioulad TeopemMa, oOo6ulaollad H3BeCTHyI0O Teopemy 
Bopa (?): 

Teopema2. Ecau nenpepoienoe omobpascenue w = f(z) odKHOAUCMHO 
6 o6nacmu D u o6nadaem nocmosnnblm pacmsancenuem 6 KAXCOOL ee mouKe, 
UCKAIOUAA, BOBMOICHO, He OONCE “eM CUeMHOe UX MHODCeCMBO, mo BHYmpu D aubo 
cama d@ynkyua f(z), auOo ett conpascennaa f(z) seasemca anaaumuueckolt. 

OTy TeOpeMy MOXHO pacnpocTpaHHTb MH Ha CJly4all MpOM3BOsbHbIX Hempe- 
PbIBHbIX OTOOPaxKeHHH, CCH MOLXOAAMLHM OOpa30M OMPeeUTb CBOHCTBO COxpa- 
H€HHA OPHeHTAallWH B TOUKe. 

Vimenuo, nycrb w = f(z) — HempepbiBHoe oToOpaxkeHue oOnactu D; pac- 
CMOTPHM HeKOTOPyiO TOUKYy 2, € D u ee 0Opa3sw, = [(Z) Ha MocKocTu w. Tou- 
Ky 2) HasoBpem U-TOUKOH oTOOpaxe HU AW = f(2), ecaM CymecTByer 
TaKad ee OKpecTHocTb V(zZ)), YTO AIA KAKO TOUKH 2’ EV(z), 2’=- 2), HMeem 
i(2')=6f(2,)**. BosbMem nponsBOJIbHY10 3aMKHYTY10 KOpAaHoBy KpUBy0 ACV(z,), 
oKpyxxatomly1o U-Touky Z); ACHO, YTO HenpepbiBHad KpuBasa / = f(d) He mpoxo- 


AUT Yepe3 TOUKY W)= f(z), H Kora TOUKa Zz OOoliqeT KpuByt0 h, TOUKAw = f(z) | 


omuler BclO KpHBy1o 1. Ecau Tenepb pu MOMOKUTeIbHOM OOXOe TOUKOL z 
3aMKHYTOM KpMBOH A BEIpakaetca arg (w —W,) = arglf(z) — f(z)] monyunr 
HeOTPHUaTeJbHOe MpHpallleHve, H ITO IPH BCeBOSMOXKHEIX ACV(z,), TO CKaxKeM, 


aero s pr aes ¥i a — 
~ §* Mbpi mpeqnomaraem, uTo 3Hauenua Arg 8 Bplpaxenuu (1) HempeppIBHO 3aBMcaT oT A; oT- 
METHM elle, YTO BbIPaKeHHe (1) uMeeT CMBICH TOABKO B ToM Cay4ae, ecun f(z + h) f(z), upu 


RocTaTouHo Mawbix |hI. 


ek | 
SametuM, 4TO ecan oTOOpaxenue W = f(z) coxpanaeT yrabl B TOUKe 2 E D, To 2 ects 


U-touka, uTo cienyeT u3 caMoro cMBICma Bbipakenua (1). 
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| 
' 


| 


iy 


-uTo B TOUKe ED oTOGOpakeHHe w= f(z) ABAAeETCA MPpAMEM 
(aim cCOXpaHaeT OpHeHTaut). 

Moxkno OKa3aTb culeqyroulee O606mleHHe TeopemEr 2: 

Teopema 3. Ecau npouséoncnoe nenpepoienoe omobpascenue w = f(z) 
ob6nadaem nocmosnHoim pacmaoicenuem 6 Kaxcdoti mouke o62acmu D, ucKarouas, 
| 6vlmb moowem, Ne Oonee 4em cuemHoe Ux mHOoKECMeD, tu @ KaoKdoti U-mouke, 
| €cAu maKoeole cyujecmeytom, AbAsemca npAmolm, mo dyxKyua f(z) aHaaumuuna 
-exympu D. ITIpu amom, ecau U-mouek ne cywecmeyem, mo f(z) — nocmoannas. 

J{oKasaTesIbCTBO BC€X 3THX TEOPeCM OCHOBAHO Ha MOHATHH MHOXKECTBa MOHO- 
reHHoctH (mo H. H. Jly3uuy) (°). 

J\1a oOujero cryyad oTOOpaxKeHHA C MOCTOAHHbIM pacTAXeHHeM MOXKHO Jo- 
Ka3aTb CJICEQYIOWMH pesyJbTar: 

Teopema 4. Ecau nenpepoisHoe omobpastenue w = f (2) o6nadaem no- 
CMOAHHbIM pacmsadcenuem 6 KaoKOOtL mouke oOnzacmu D 3a ucKatouenuem, 603- 
MO HCHO, He CONE 4eM CLEMHOZO UX MHO dCecmea, NpUuueM, p(z2) (7) mo oem paeHamoca 
HY MO PA3Ee AULUb HA MHOdICecmee mo4ueK | Kamezopuu (6D), mo cywecmeyem om- 
Kprimoe ectody naomuoe 6 D muxooeecmeo O, 6 KadKdoli KOmNOHeHMe KOMOpoeO 
axaaumuueckou seasemca Aubo cama dynkuyua [(2) aubo ett conpsaocenHaa f(z). 

IIpumep noyo6xoro oTo6paxenna JlaeT PYHKUMA, yKa3aHHaa eule Bopom (?): 


(2 mpu Im z2>0, 
‘lz mupu Im z<0. 


f(zy= 

Hexotoppe o606meHnua pesysbtratos JI. E. Menpiiopa ul. bopa Opin ccop- 

MyJIMpoBaHb!I Kypamoun (*) ia cayyad HEOMHOMMCTHBIX OTOOpaxKeHul w = f(z) 

IPH HEKOTOPOM AONOJHUTebHOM OrpaHnyueHun. B ycnoBuax TeopeM HacToAMeh 
3aMeTKH lMpelMOsaraeTcA JIMMIb HeMpepbIBHOCTh oOTOOpaxKeHuA wW = f(2). 


Ilocrynuso 
10 111 1958 
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MEXAHHKA | 


A. C. KEJIb30H u O. B. TPHTOPbEBA 


MPONOPLMOHAJIBHAS HABHFAHWHA KAK NPOBJIEMA 
KHBEPHETHKU 


(IIpedcmaeaeno axademuxom B. H. Cmupxocoim 27 III 1958) 


[lponoplvonaibHad HaBuralus Oblia BHepBbIe MpeowKeHa Kak cmocoO ca- 
moHaBenenua B 1945 r. (1,2). Panee u3BeCTHBIe MeETOJbI CAMOHABEEHMA: C HYJIe- | 
BLIM YIIOM yupexeHua (°), C MOCTOAHHBIM yIJIOM yipexkJeHus (*) u Napadenb- 
Hoe COJIMKeHHe MMEIOT PAI CYUIECTBCHHEIX HeocTaTKoB. Ilostomy B nocmeqHee 
BD€MA MpPHBJeKaeT BHUMAaHHe MeTO, NpOMOpUnoHaTbHOK HaBuralun (°-*). 
OjHako B 9THX paboTax OrpaHH4HBalor- 
CH KMHETHYCCKHM U3YYCHHeEM OTHOCH- 
TEJIbHOTO JBHXKEHHA JBYX TOUeK, B OOJIb- 
IUHHCTBe CJ1YYaeB HCMOJIb3SyIOT MeTOJbI 
YHCJICHHOrO HHTeErpHpOBaHHA WH MpHXxo- 
AT K pe3yJIbTaTaM, He COBNaalouyuM C 
eHCTBHTeIbHOcTHIO. B HacToAueH pa- 
OoTe HcCIeLyIOTCA JMHaMHKa CaMOHaBe- 
JCHHA pH MponopWvoHaIbHOH HaBura- 
IMM HW BbIOOp CHCTeMbI ABTOMATHYeCKOrO 
ylpaBJleHHaA JBYxKeHHeM, OOecneuHBalo- 


Puc. 1. Ocwosuoli sakoH Mponoponas- Wel yCToiuMBoe HaBeeHHe OObEKTAa He 
HOH HaBHralMH Ww KHHeMaTMYeCKHe Tlapa- a 
MeTpbI JBH2KCHHA a 5 


Mes nponopuvoHnasbHol HaBHralluu 

3aku0uaeTcaA B OopbOe c TeH_eHWMel 

K BpalleHHl0 JIMHHH BH3HPOBaHHsA WH JMHMM Welw, coequustouleH OObeKT B 
c Wesbio A, H, CeOBAaTeIbHO, K IpHOKEHHIO TPaeKTOPH OObeKTAa K IPAMOJIH- 

HeliHOMY MYTH NapasebHOrO COMMKeHUA. SAKOH NPONOPUMOHAIbHOM HaBHralluu 


p = by, (1) 
re  — yroul MOBOpOTa BeKTOpa CKOPOCTH OObEKTA; 4 — YFOJI NOBOpoTa HMHUK 
leu; b — HaBural\MOHHad nmocTosHHaA (cm. puc. 1). 

Cocrapum juddepenuualbuble ypaBHeHHA JBUXxKeHHA OObeKTa B TOpH3OH- 
TaJIbHOH MJIOCKOCTH, NOJIaraA CKOPOCTb We Us MOCTOAHHOM MO BesHUMHeE H NO 
HalpaBJIeEHHIO, CKOPOCTb OObeKTAa V NOCTOAHHOM NO BeMUMHe HM HaBHTall\MOHHy10 


NOCTOAHHY!IO PaBHOM 2, UTO MOSBOMAeET NOMYUMTb PellleHve B 3aMKHYTOM BUJe 
(puc. 1): 


modi="(T}+ Cyv®)a, ‘J2e = — ky (0) 8 — ke (v) @ + hy (v) a, | 
Bmp BY att Wel diets REN 0) (2) 
@=0;cosy—Vcosy, ayn=vsiny—v,siny. | 


OOosnauenua: m, T, Cr, «, Jz, ky (v), Re (v), ks(v), a, B—rtTe xe, uro B 
(°); yrou y— yrom ynpexyeHua MexKay smHveli nem u BeKTOPOM CKOpocTH 
oObexkta. Murerpupys cucremy nocslequux yeTEIpex ypaBHeHuit (2), HaxofuM Tpaexk- 
TOpHi0 OObeKTA 
ewan! 
psiny + sin (y — €)) p*-+-2pcoseg +1 


2P(Yo—¥)sineg 
a= 5 - 
: F sin yp + sin (yy — €9) 


2 
e p?--2pcoseg+1 (3) 
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‘M YrJOBy!0 CKOpOcTb JIMHHH IesM 
] 


2(1-Lpcose 
oe 2p(yY—Yo) Sine 


1= 70,5) == [p sin yy — sin (, — y)I{[-“] gioqn Same (4) 


? 


Te Ay — HavaJIbHoe 3HadeHHe PpaccTOAHHA Mex]ly O6beKTOM WeJIbIO; Yo — Ha- 


WaJIbHOe 3HaveHve yrJla yiperxkeHHa; sg = yy +7; p=v/vs. Ypapnenua 
(3) u (4) Bnepppie nonyyensi UInuruem (2). 


Jlaulee, NOJIb8yACb NepBbIM Kk TPeTbHM YpaBHeHHAMM CHCTeMBI (2), HaxolHuM 
yroul aTaku « HM yrow noBopoTa oObeKta 9. Tlogctanasa Bo BTOpOe ypaBHeHHe 
cvcTeMbI (2) sHayeHHe & MH MpOM3BOAHbIe yruia ©, HaXOJUM 3aKOH 3MeHeHHA 


yr'Jia MOBOpoTa pyuia, oOecneyHBaIolu AeuxkKeHve OObeEKTa MO Wea JIbHOH Tpa~ 
e€KTOPHH NpOnopuvona JIbHOW HaBuTrauHnn: 


B = A,e24s (¥—-») [p sin y + sin (y — eq) ]24+ + 
+ Ap 638: (r—1) [p sin y + sin (y — eo) ]#2+ [p cos y + cos (vy — &)] + 
++ Ay e88: (r—v0 [p siny + sin (y — 9) ]®-® [p cosy + cos (y — &)/? + 
+ Aye?4s (y—v0o) [p sin yy + sin (y — ¢9)]?4« + 
+ A; e?8 Y—v) [p sin y + sin (y — £9) ]?4—1 [p cos y + cos (y — &,)] + 
4+ Ay e& 9) [psiny + sin (y — 2), (5) 
rye 
a(4 i 
Bim Saohise ta Spear 6) 


Ay, Az, As, As, As, Ag— MOcTOAHHBIe KoSd(pULMeHTHI, JIerKO BbIparkaeMble ue- 
pe3 UCXOJHbI€ BeJIMUNHEI. 

B Oouee ‘paHHux pa6otax (°,”), re MmponoplvoHalbHad HaBHTallua pac- 
CMaTPHBalacb B KHH€MaTHYCCKOM aCHeKTe OTHOCHTeJIbHOTO JBHXKeEHUA JIBYX TO- 
yeK, BO3MO%KHOCTb MepexBaTa 
OObeEKTOM eH onpeyesalacb y 


mo BemMuMHe yroBoli ckopocru BKZ OZ 
5 AS iy 


HOBOpoTa BeKTOpa CKOpocTH 


OObeKTa, YTO PABHOCHJIbHO pu fo LP" 

/MIOCTOAHHOM MO BeJIHUMHeE CKO-~ S 
pocTH cyKeHHIo Mo BesIMUNHE f aia y Z 
HOPMaJIbHOrO yckKopeHua. Ta- a0 120 BOSD AS G00 Medel 


€, —__ 


'KO€ 3aKJIIOUCHHe OCHOBHIBaJIOCb a 
[ig serepon npeareneneri’ Pe, Temms yan, fo, mt 
oO ey eres one te : Mane AL wu m0 pysuo (/) 
yrua moBopota py yruioBon 
CKOpocTH UOBOpoTa BeKTOpa 
-ekopocru. C zpyrou cropouni, Jloxxk (*), BcTymaa B MpoTHBOpeuwne C STHM CBOHM 
BbIBOJOM, a3a HUM H Ajsep (°) yrBep»x ator, UTO AIA peasbHOrO OObeKTA, pac- 
CMaTpHBaemoro Kak TBEpOsoe TesIO c pyeM ypaBJeHHA, NpOMax HeH3O@KeH, 
uTO TaK2Ke HeBepHO. 

Tlonyuenupie ypaBHenua (4) wu (5) MOSBOUIAIOT pa3pelIHTb STO KaxkylileecH 
-mporupopeyne. M3 ypasnenua (3) cuenyer, YTO NepexBaT We MPpOMCXOAMT pu 
po>l u yrae ynpexkyeHuA yy, OMpeseAeCMOM PaBeHCTBOM 


s__ _ Sin € 
tg 63 a p+ cose," (7) 


Yrnopast CKOpocTb MoBopoTa BeKTOpa cKopocTu (4) pH 9sTOM cTpemuTcs 
K Hymt0, ecu 1 + p cos co >0, H HeOrpaHHueHHO BOspacTaeT B NPOTHBONOOXK- 
HOM culyuae. Yrou moBopota pywJA CTpeMHTCA K HYJIO, CCIM OTHOMICHHe CKOPO- 
cTeH p JI@KHT B lpelesax 


COS Ey — Weest Ee ee COS Ey aS. 5-8 (8) 


Ecau p slexKuT BHe 9THX IpefeJOB, TO yroul MOBOpoTa PYyA BOJIH3H IeJIH He- 
OrpaHuyeHHO BOspacTaeT, HM MepeXBaT HCBOSMO2KEH. STH rpaHHuHble yCIOBHA 
noKa3aHbl Ha puc. 2, 3aliTpHxoBaHHad OOaCcTb BKJIOUaeT SHaYeHHA p; IPH 


KOTOPIX ) CTpeMuTca y WeIM K HYsO, a yrOu TOBopoTa PyA HeorpaHHyeHHO} 


Bare 
JOO t | 
| rere | 
20 r | ite i 
1 Be | 
160 | er p= 5 
oe + | 
iy, f 
120 t 
Z. | 
he | 
=f 
60 120 160 0 300 J60° 


' 


Puc. 3. 3aBucuMocTb KOHeYHOrO yrla MOBOpota JMHHM We OT 
HauaJIbHOrO yrJla €9 


BO3pacTaeT, UTO MOKA3bIBACT HEBOSMOXKHOCTh CYMTb 110 HOPMaJIbHOMY yCKOpe- 
HHIO O BEPOATHOCTH NMOpaxkeHHA WeH. OJHOBPeMeHHO 93Ta MarpaMMa M0Ka3bl- 
BaeT, YTO MPH HavaJIbHbIX YrlaX &,, OJM3KMX K HYJIIO, MPOMOPWHOHabHad Ha- 
BurallHA paclIMpHseT BABOe [Malla30H OTHOWeHHH CKOpocTeH WeH WH OObeKTA, 
oOecneuHBalollluxX TOUHOe Nopaxkenue WemH. CkopocTb WenH He JOUKHA ObITb 
MeHbie 0,5 cKopocTH OObeKTA. YCMOBNA YCTOHUMBOFO HaBeeHHA BOH3H Wen 00 | 
) w m0 8 COBNafaloT TOMbKO Ip OMHOM 3HaYeHHM &)= Tz. 
Ha pue. 3 Ha ocHOBe ypaBHeHua 7) MpescTaBeHa 3aBHCHMOCTb x — 
KOHEUHOPO yria MOBOPOTa JIMHHH BU3HPOBaHHA OT &, JIA pasJIMUHbIX 3HaYeHHH Pp. 
Jia 3HaueHui p>>| KoHeuHBIM yrosl NOBOpOTa JIMHHM WeJIM B MOMEHT Tepe- 
XBaTa MaJIO OTMHUAaeTCA OT HavaIbHOTO 3HaYeHHA Yyruia ¢,. CeqOBaTeIbHO, pu 
CaMOHaBeJeCHHH, HaYHHalOWleMcaA B epeyHe Molyciepe, Ha BCTPeCUHbIX Kypcax 
IPH MaJIbIX yrvlaX yIpexKTeHHA JIMHHA WeIM 3a BPeEMA Mpollecca CaMOHaBeeHHA 
MOUTH He noBopauMBaetca. Ilonayqanue MpOMCXOAHT, B OTIMUHE OT PaHee H3BECT- 
HbIX MeTOJOB CaMOHaBeJeHHA, H Mp Noyxose K WeH c NepeqHeH nomycdephi. 
Ecuu CKopocTb OObeKTa MeHbIUe CKOpocTH WemH p<l, uro GpiraeT y OOb- | 
ekTa, CTapTyoujero HaBcTpeyy emu (1°), TO MpoMax Heu36exeH. 3ajlaua yMeHb- | 
IUCHHA MpOMaxa pelllaeTcs CleLyIoulHM IyTeM. PaccTosHMe MexKy OObeKTOM | 
M IWeIbIO CTaHeT MHHHMAJIbHBIM IPH yruie ynpekyeHun 


— P= COs £5 | 
tg Vee sin Ep ; (9) 

M 6yqeT PaBHO B OTHOCHTEJIBHbIX BeJIMYHHAX 
p= 
ore, Sy Se Oe ee Eq 
ae a 3 p { ees COS €o+1 pPhF2p C08 ext Cos bot (10) 
a [p sin ¥) + sin (yp — e)] Vp? — 2p cose, + 1 aa | 


[Ipomax yMenbulaeTca MO Mepe NPHOMMKeHUA Y) H Yo K 3HAYCHHAM, COOTBET- | 
CTBYIOILHM TapaJVIeIbHOMy COMKEHHIO, a TakyKe mpu p—>1. Tak nampumep, 


‘TIpH Yy>= 2° 4 y= 178°, uro G1nNsKO kK TBH XKEHMIO Ha BCTPeUHBIX Kypcax c yBe- 
smmuennem pc 1/5 40 1/5, T. e. B3 pasa, OTHOCHTEbHLIM MpoMax yMeHbiaeTca 60- 
Jiee yuem B 200 pas3—ec 0,009126 20 

0,00004285. IIpu camonaBeyenuu Ha BcTped- Yo 
HBIX KypCax C HyJeBLIM yrviom ynpexnenua % 1 
AJ YMCHbUICHHA IpoOMaxa HEOOXORUMO HMeTb 
p = 510, 4To npaxTnyeckH peqKo ocyute- 
CTBUMO. 

| Tlepexogsa (cm. puce. 4) K peaslbHoMy JBu- 
2KeHHIO OObeKTA (°), IPH KOTOPOM roJlOBKa 
CaMOHABEeHHA HENPepbIBHO CJICLHT 3a WeIbIO 
‘H U3MepxeTCA NapaMeTp paccormacoBaHHua 4 
(OyKBoH p O603HaueHHI BeNMUHHEIB peanb- 2 
“HOM JBMKeHHH) 
Rae Puce. 4. 

by = (2 +8) Mp, (11) peansoro ssmxenna: B— nosone 
cocTaBHM JudpepeHluaIbuble YpaBHeHHA B Hue LeHTpauHepunnOObeKTAa B ufeab- 
BapHalusax. J]a storo B cucteme (2) 3ame- HOM ABuxKeHHN; By — Tlonowenne B 
TOT 2K€ MOM€HT BPCMCHH B peaJIbHOM 
HUM MocuequHe [Ba ypaBHeHHA SKBMBa/eHT- poaecrn 

HOW cHcTemMoh 


x=—vsing, y =vcosd, Ys = Usp + Ust; (12) 


THe Ys, Yso. Us — KOOPAHHATa, HavaJlbHad KOOPJIMHaTa UM CKOPOCTb Tew. 

Paccmatpupaa cuctemy (2) Kak ypaBHeHHa WeasbHOTO JBHXKeHHA, MOJIyyHM 
‘AaHaJIOrMUHble ypaBHeHHA BOSMYUIeHHOrO UJI peasIbHOrO BUXKeHHA, CCIM TIPMHATS 
‘3aKOH yilpaBJieHHA pyviem 


| Bp = Sp Ab+ SyAb+ SipAd+... (13) 


Bpiuutaat 43 CHCTeMbI ypaBHeHHi peaJIbHOrO JIBHxKeHHA CHcTeMy (2), Haxo- 
(MM ypabHeHua B BapHalluax: 


moAdy = (T +C,0?)Aa, JzAg = —kp(v) Ap + kg (v) Ax — hy (0) [Bp — BI, 
Ao =Ab+Aa, Ab=(2+8)An+8y, Ax =—vcos yA, 


Ay sin yn + Ax cos 4 (14) 


Ay = —vsinbAy, An=arctg 7>ayaan— Ayes 


TlocmeqHue ueTbIpe ypaBHenua (14) npH MOMOMLM CdeTHO-peularoulero ycTpoH- 
CTBA MO3BOJIAIOT HeMpepbIBHO BbIUHCAATh BapHaluio Ad, corsacHo KOTOpOH 
nepek JambiBaeTca py Jb (13). Benvunnpl a, 4, ~, UV HSBECTHbI W3 pellleHHA 3a- 
Wau UeabHOrO ABUXKeHHA, 6 HeMpepbIBHO H3MepseTca. Hayabuble yCOBUA: 


Aby = A= An = Ax, = Ay =9, Ab, =o Boo: 


Tlepsnie Tpu ypaBHenua (14) npuBoxatca kK OMHOMy HeowHoposHoMy Auddpe- 
PeHUMaIbHOMy ypaBHeHHIo C MOCTOAHHEIMM KootppuuNeHTaMU aHaJOrH4Ho (°), 
UTO MO3BOUACT ONPEMCMUTS KostpPUUMeHTE! yCHMeHHA Sjo, Sy, Sy2, OOecMeuHBaIo- 
uve ycTOMuHNBoe HaBeseHHe OObeKTA Ha lesb. 


JIeHHHrpafckoe BBbICIee HHXKeHEPHOe MOPCKOe YUH Tlocrynuo 
uM. afmMupama Makapopa 20 III 1958 
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MATEMATHYUECKAA PHSHKA F 


r. 7. MAJIIO)KWVHEL. 


BO3BY)KEHHE, OTPA)KEHHME HW H3JIYYEHHE TOBEPXHOCTHDIX 
BOJIH HA KJIMHE C 3AJAHHbIMM AMMEXAHILAMM TPAHEM 


(ITpedcemaeaeno axademuxom B. A. Poxom 10 IV 1958) 


IIpeqnonoxuM, 4YTO AByMepHoe BOJIHOBOe Nose p(r, 9) (p ~ e—**) B Ks} 
HOBUJHOH o6macTH r>>0, —®<o<@® (pmc. 1) onncbiBpaeTca ypapHenvem | 
Ap+k?p=0 “ Ha rpaHaAX yfOBJeTBOpHeT OJHOPOHDIM KpaeBbIM YCJIOBKAM 
TpeTbero poya 

(Op /rdo)+iksindp=0 (@=+9), (1) 


rhe sind, = 2,/2+; % = pC — BOJHOBOe COMPOTHBJIeHHe CpefbI; Z.. — HOpMaJIb- 
Hbie HMMeqaHib! rpaww¥y o@=—-+ ®. I[locrosHHple BemMuHHb! Od CYTb YYVJIbi 
CKOJIbxKeHHA Bptoctepa, Mia KOTOpbIX OOpalliaeTcaA B HYyJIb KOSPpuUHeHT OTPa- 
2KCHHA TVIOCKOH BOJIHbI, MpwOvmKalollelich Cc TaKHM YIJIOM CKOJIbxKeHUS 
K GeCKOHeEYHOH MJIOCKOCTH, WMelolleH uMnefan z+. B cayyae morsolljarowux 
rpanuy 0<( Redi<2/2. Tounoe pelienve 3aqauu aucdpaKkuwuu mo0cKoli BOJHbI 


Po = exp [— ikr cos (p — )] (2), 


Ha MOPJOuLlarouleM KJIMHe MOJlyyeHo paHee (1) Takxxe [JI cyyad KOCOrO NayeHn# 
Ha peOpo, Kora Py = exp {—ik[zcos 6+ rsin cos (» — 9,)]}. 

B HacTosllel cTaTbe mocJie coKpalljeHHoro BbIBOJa pemeHua (9) paccMoTpeH 
yaCTHbI Clyual Naenua BOJHbI nO yruom Bproctepa, uo up BbiOpaHHori 
3ilecb (puc. 1) opveHTaltMM cooTEetcTByeT 9, = 0 —9, um go, =—PO49_. 
Ec Red. =0, Imd,<(0, 9To coorszercrsyer 
IIpHXOLy W3 GeCKOHeUHOCTH HesaTyxalowlMx mMoBepx- 
HocTHBIxX BOJH. [Ip Imv+.>>0 nogo6upie Bost 
He MMeeT CMBICJIa Ha3biBaTb MOBePXHOCTHBIMM, Tak 


iIma 


foo- 37% 


Puce. 1 Puce. 2 


KaK HX aMIJIMTyJa B 2TOM CJIyyae HapacTaeT, a He yOblBaeT c yaJieHnem 
OT TlOBepXHOCTH. 


B o6mlem cstyuae pemlenve 3aqaun Judpakuun mocKoH BostHbt (2), yJOB- | 
JieTBOpsIolee IIPHHUMy moratiaemoctu (1,”) uw HelpepbiBHoe Ha rpaHulle novJly- | 
yaeTCA B BAe MHTerpasa SomMepdesbya (puc. 2) 


1 (GRR, | 
p a Q) = rye COS % ¢ (% -+- ) da, (3) | 


y 


rye PyHKUHA 

S (a) —(% — G) (4) 
peryipHa B nomoce |Rea|< ® + ¢, cneqyiomlum o6pasom. C momoutpio (3) 
Kpaesple ycuiosua (1) MoryT ObITb 3amMcaHbl B Bue 


4 \ ee cos * (sina + sin d+) s (a+ ®)da=0 (70); 


Sr, 


Jina coOmoeHHa STOrO TOA TecTBa B JaHHOM culyyae HeEOOXO_MMO U JocTA- 
Touno (',°,4), uro6nt KosdbibuueHT mp sKcNOHeHTe TOL WHTerpaJIOM ABJIAJICA 
qeTHou bynKxunedi a. Orcioa BOSHHKaIOT Ba (PyHKI[MOHaJbHbIX ypaBHeHUa: 


(sin« + sind.) s(«-+- ©) — (— sina + sin 94) s(—a-+_ ®) =0, (5) 


M3 KOTOPbIX TpeOyeTcaA ompesemuTb aS S(%), YAOBJeTLOPAIONLyIo Tpedo- 
‘BaHMIO peryJapHocrTu (4). 
YpapHenua (5) myTeM nmo_cTaHoBKu 


S (a) = o (x) F(a) / ¥ ($0) (6) 
cnomstes K MpOcTbIM ypaBHeHuam o(a-+-M)—o(—a-+@®)=0,  pemrenue 
‘KOTOPHIX, YJOBJIETBOPAIOWUIee yCJIOBHIO peryJIApHocTu (4), HMeeT BUT 


: 


TO, 5 ate 
xD (sin Eat 

BcnomorateJIbuaa jon, Y (@) ecTb pelllenve ypaBHeHni (5), He uMerollee 
MOJN0COB HM HyJieH B Mosoce |Rea|<( ® +e. Jlorapudpmuyeckan mponsBoqnar 
STO (PyHKWMM JIerKO HaxoQuTcaA c moMoutbIO (5) u uATerpanoB Pyppe. He mpn- 
BOA BbIKJaOK, MbI aMM JIMUIb JIErKO IPOBepxAeMOe OKOHYATEJIbHOe BbIParKeHHe 
(8) dyukuwn Y'(«) B Bue NponsBeeHua cnemnanbHEIx dyHKun We («), 
CBOHCTBa KOTOPbIX MIpHBOAATCA HMKe (1): 


| 


o (a) = st cos —sin mt) (7) 


24(—1) +1 


Yo () =[] II (ga ee - 


a £00 
on F Ty dy du. } 
= x0 ap \ \ S iD eer 
0 —ico 
Yo (« + 20) 


Te oe \ 6 wT Fo, BONES Wi To ; 
Fy (7 — 20) ay = cle y («+ 5): Wo(« +5) ¥o(« Py ¥o(F) cos >;- 
Yo (a+ 0) Vo (a — ®) = [Vo (®)/? Pap (a). 
IIpu|Ima|—co ‘Yq («) = O[exp | 


roe) 
wuax @D OMKallWIMMH K TOUKe « = 0 HYyJIAMH HM COOTBeETCTBEHHO MowrocaMu 
qbyHKUWK ABIAIOTCA TOUKH *=+(*/,n4+20) WH a= aM [ax +20). ee 
=(- —1 Die \ 


n ms; 


|. IIpu HOJIO*KUTCJIBHbIX 3HAUe- 


palvouasbHoM oTHOWeHHH 40/x=n/m u alk, l)= 
MMeeM, COOTBETCTBEHHO, JIA HCYeCTHBIX H YeTHbIX 71: 


Mn n 


I 
cos 1/2 a(k, 1) yh . 
ea 4m (a) = I] Il (os Wo[a/n+a(k, !)| . 


k=1 l=1 


min 1 Uh» I)+a)n 
Penland (x) = = Il II exp [= = \ u ctg u du| : 
key [=1 a(k, Ll) 
Ilpumepu. 


(o4 


4 ( 2u—msinu 
Prja (a) = COS ; nye (a) = exp | \= du]; 


Ar COS U 
0 
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cos 1/g (« — 1) cos !/g(a + 7), 


Faria (4) = cos? (77/6) cos 1/4 : 
jase i 4 1 aed 2 
6 ie 1 ( msinu— 4mcos1/4m sin 1/, u — 2u dul. 
AY, (a) = exp |a-4 cos u 


0 | 


C momompo cdbyuxunn Wa («), Kak Jlerko yOesuTbes nOcpeqCTBOM HallvcaH- | 
HbIX BbIMe (—PYHKIMOHAIbHbIX COOTHOIWWeHMH, HCKOMad dyHKkunA ‘Y («), YAOBuIe- | 
TBOPHIOMNA BCeM paHee yNOMAHYTbIM TpeOOBaHHaM, BbIpaxkaeTcH OpMyJIOM | 


Y (a) = Wo (a +{® + 1/.n —94) Vo (a — 0 —/'n + 3_) X} | 

X Fo(% + ® — tart 4) ¥o%—O +h" — 9), (8) 

WIM, UTO TO 2Ke caMoe, PopmMyvioH * | 
: mw \}* [eae T 2 

(Gre ES ()| [costa (a -+ © —{d,) COS 75, (a — + 9.)] x 


Tp (e+ 2 — tena 2) Fait — O42), ce — 2) } 
Xe eGo : 


®ynkuua (x) BxOXHT moO MHTerpaJ 


1 ¥ (a ; . 7 (x-+ ©) + WO \718 
p(t, 9) = iyo eee ri COs a (sin a sin a [d«, (9) 
iN 


MpeACTaBJIAIOWMH coOoH TouHoOe pellieHve 3aqauH pudpakwun, Mosyuaemoe jf 
moycTaHoBKon (6) u (7) B (3). Ecmu, cuaran kr>>0, ebopMupospatb KOHTYyp 
MHTerpallu y B JiBa NepeBasbHBIx nyTH Rea = -+2— gd (Ima) **, npoxogs- 
WMX Yepes TOUKH Mepepayia «= -+ 7 HW NOKa3aHHbIX IYHKTHPOM Ha puHc. 2, TO 
(9) flepexoquT B~"'* 


To 
: WY (a+ ©) COS 5q du 
att —ikr cose 
pr, °) = \¢ k fee late Un Ge SP ns (10) 


Yy hy (e0) —7  —Sitag 


re f— BbIveTbI B MOOCaX MOJbIHTerpaJIbHOTO BbIPaxKeHHA, PACTOJIOXKeHHbIX 
M@KIY ABYMA JIMHMAMM KOHTYpa yz, T. e€. B Momoce — x— gd (Ima)< Rea< 
<xs—gd(Im«). IIpu sTom mnpegmomaraetca, 4TO HH OMH M3 oOvOCOB He 
JI@KHT Ha KOHType y,;. Ilockombky BO3MOXHbIE 3HAYeHHA BeJMYHH Y U Reg, 
JexKaT B Mpesetax (—®, ©), TO B ykKa3aHHyioO MONOcy MOryT nonayaTb 
TOJbKO TouOCa &, = —o-+(—)"o,+ 2n®, oOycOBJIMBaeMbIe pa3HOCTbIO 
CHHYCOB B 3HaMeHaTeviIe, HU Ba Nostoca «= —o+(xn+ 0+ 9,), mpunanse- 
2KallMe MepBOMy HW BTOPOMy MHOxKUTeIAM PyHKuuN VY («) (8), KOTOPy1o, BbINeIAA 
TOT HJM [PyroH MHOXKMTeb, MOXKHO MepenvcaTb B OHOM M3 BYOB VY (ax) = 


=Vo(atO4+1/.n— 9.) («), rae uepes WY) (a) o6o3sHaueHo MIpousBe- 


WeHve TpeX OCTaJIbHBIX MHOxKUTeneH WY (a). BurueTbl 7; B mMosmocax «+ JerKo 
OMpeeIHTb C MOMOL[bIO COOTHOLWEeHHA 


(m + 2) 


Yo J2z-(20 + | = + sin cosec pve (20 —F+2), 


* B pa6ore (1) uepes (x) o603Ha¥eH TObKO MHOKUTeNb B (PUTypHBIX CKOOKax, ocTa- 
tomlMica peryapabim mpn |Ima|—+co. B gopmyne (71) pa6ors (8) ponyueHa onucka. 
TIpouspeyenue KOCHHYCoM, CTosMee B KBaf[paTHbIX CKOOKaX, 3AMCHeHO TaM OLIHOO¥HO Ha 
sin [(« — © — 9,)x/4@] sin [(a + O+ 9_) 2/40]. 

** Tynepmanuan gd x = arc cos (4 / ch x). 
*** VWuterpanbubili wien YyOBJeTBOPAeT S3feCb MpHHUMMy Moratiaemoctu, ocTapasch 
OrpaHHueHHbIM npA Imk>O, Sram tTpeOopanvem oOGecreuMBaeTCaA eMHCTBCHHOCTb pelleHHA. | 
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BHIJeJIAIOULeErO NOJIOC B TPHrOHOMeTpHyecKHi MHOXKUTeJb. C YUETOM TOrO, 


MonataoT WIM He MONafaloT yka3aHHble Nooca B JaHHy!O Mosocy, AA 

COOTBETCTBYIOINMX NOOABOUHbIX WIeEHOB B NpaBoit uacru (10) nomyyaem 

tn = (—)" (¥ [(—)%9, +200 ]1/" (Y0)} exp.{— ikr'cos [p’—i(—)" @) — 2n®]} 
npH)9,—2n® —(—)" [gd (Im'g,)\+ Re g]|<a, |e] <9; 

Fr, = 0 npy |e, —12n® — (—)"[ed (Im g,)/+)Re g]| >a 

ete 2 a OF, 2h00n)i! 

+ = Cx exp [ikr cos (®/4-94.F ¢) mpd 0< © Fo < —gd (Imj94) — Re 9434 

0 mpu ® + 9 >}—fed (Im 94) — Re; 


~ 


Cy = 2sin Ecos 7 We (9 — FPO (® + 2+ 94)] 
ny m Ai 
Y* (5) [cos spo te on | , 


IIpenctapisaa quia OoubumMx paccrosuult kr S>1 unrerpan B (10) mnepspim 
WJICHOM ACHMIITOTHYeCKOLO pa3JIO%KeHHA C MOMOLIbIO MeTOa Mepepasia, HMeeM 


pir, 1) OF ©) | =xe=" Fe 


T(p—T) py * 
n aD —= Si 5D 
=. S ii 
ae f ass (9 ak 7) ef (kr--7/4) a 
ed 2B r +r Fri: 
ial raid Caio Ree =| V 2nkr a CaeGnior e 
sin Nite > secs iG 8 50 


Ileppnii usleH eCTb WMJIMHpHuecKkaH BOJIHa, paccesHHad peOpom KuMHa. 
Besmunub! fy, MpescTaByaioT Maflaioulyio (7 = 0) MW oOTpaxkeHHbie BOVJIHBI. 
BeMunMHbl £3. CyTb BOsOyKaeMble Najlaollel BOJIHOM MOBepXHOCTHBIe, BOOOULE 
rOBOpA 3aTyXalollve, BOJIHbI, YXOAAUMe BAO/b rpaHeli B OecKkoHeyuHocTb. IIpu 
yenopun Red, = (). Imdy<0, 4TO B akycTM4yeCcKOM cJIlyuae COOTBeETCTBYyeT 
4HCTO YIpyroMy UMneqaHly, STH BOJIHbI CTAHOBATCA He3saTyXalOLWHMH. 

Ec 3 Oe€CKOHEYHOCTH MaaeT MOBePXHOCTHaA BOJIHa, YTO COOTBETCTBYeT 
yacTHOMy cJIyyalo o, = OD —O0, no, = —O®+9_ (Imd,< 0), To BemM4uMHDI 
C. mpeyctaBistoT coOok aMMJMTyIHbIe KOSPPUUMeHIbI COOTBETCTBEHHO OTParke- 
4M MOBeEPXHOCTHOH BOJIHbI HM ee MponyckaHHa Ha Apyryto rpaub. [Ipu wespix 
3HaueHWAX NapaMerpa m=7/4® yxojAllMxX MNOBeEPXHOCTHBIX BOJIH He OOpa- 
3yeTCA, 3a MCKJIOUeHHeM TeX CJlyyaeB, KOrja TaKa BOJIHA ABJIACTCAH B TO Ke 
3peMA TOUHBIM OTpax%KeHHeM OT [pyro rpaHH Majarouleli BOJIHbI. SamMeTHM 
TONyTHO, UTO, Kak 9TO CJIeLYeT M3 HaMMCaHHOrO BbIIe MpeycTaBieHHA ‘x jam (%) 


1(10), qua Takux yrnop pacTBopa pellienue p(r, 9) = > ’n, |COOTBETCTBYIO- 


mee reoMeTpwyecKOMy mpvOvJIMKeHHIO, ABJIA€TCH TOUYHBIM, TaK Kak MHTerpad 
3 (10) ucuegaeT 43-34 NepHOAMGHOCTH NOAPIHTerpasIbHOTO BbIPAaKeHuA. 

Cyenyer OTMeTHTb, 4TO BIepBbIe BOsOyKeHHe NOBEPXHOCTHOM  BOJIHb! 
Jajjaiollei MvIOocKOM BOHOM Ha MosyHvIocKocTH 9 = © c 3ayjaHHbIM 3Haveliem 
}, ObIlO TOYHO paccmorpeHoO uHbIM MeToyjom B. A. ®oKkom quia cuyyuan 
te | 9 ey Os =O 


Axyctuyeckui MHCTHTYT Tocrynn.i0 
Axkayemuu Hayk CCCP 31 IIT 1958 


| HWMTHPOBAHHAA JIMNTEPATYPA 


IT. J. Manwoxwxuunen, Hexotoppe o6o6menua meToxa oTpaxenuii B TeopHn Mn- 
Spakiuu CHHyConfaibHLIx BomH, ApTopedepaT JOKTOpPCKOH fuccepTayuH, @VAH, 1950. 
lr. I. Manwxunen, JAH, 78, Ne 3, 439 (1951). #. 7. Manwoxunen, 
Axycruy. xypu., 1, NM 2 n 3 (1955); (omeuarxu, 2, Nb 2 (1956)). 4 r..Maswxunen, 
TAH, 118, Ni 6-(1958). ®©B. A. ®ox, Marem. c6opu., 14 (56), Ne 1—2 (1944). 
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Jloxaanm Axnagemunu nwayx CCCP 
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B. H. EPOPOB, B. H. KOJIECHHKOB u H. H. COBOJIEB 


K BOMPOCY O TIPHPOJE AYFOBOrO PASPAXA B ATMOC®EPE 
WMHEPTHbIX FASOB 


(ITpedcmaeaeno axademuxom J. B, Crobeatyonoim 2 1V 1958) 


| 


TlogzaBssioulee OOJIbLIHHCTBO paOOT, NOCBAILCHHbIX HCCJIelOBaHHIO HH3KO-; 
TOUHOFO AYFOBOrO paspxAla, BbIMOHeEHO B aTMOCdepe BOsAyxa. CyllecTBOBaHH | 
TepMHYeCKOrO PaBHOBeCHA B 9TOM CJIyYae ycTaHOBsIeHO OeccnopHoO. Ho Ao cu 
MOp H€ACHO, ABJIACTCA JIM PaBHOBeECHOM M1a3Ma AYoBoro paspAa B aTMocep 
WHepTHbIX ra3s0B. Bce aBTopbl, 9KCIePHMCHTHPOBaBLiHe C TAKMM PaspAJOM, allpH- 
OPH IIpHHUMaIOT, YTO B HEM CYLLeCTByeT PaBHOBeCHe H UYTO, CeAOBATeJIbHO, 
efO MOXKHO XapakTepH30BaTb TemMepaTypon (cM., HampuMep, (1-4), a TakxKe H+ 
THPOBaHHble TaM paOoTbl).C Apyrol CTOPOHHI, BbICKAa3bIBaJOCb IpeANOO*KeHH 
(°,°), uro MuasMa yroBoro pa3spAjla B arMocepe O4eHb YMCTHIX HHEPTHBIX ra3o! 
MOKeT OKa3aTbCA HepaBHOBeCHOH BCJIeEACTBHe MaJIOCTH 3:~peKTUBHBIX CeueHHuit 
O6arOpORMHbIX ATOMOB 1O CpaBHeHHIO C CeEYCHHAMH ATOMOB MeTAJJIOB WIA COyfa 
peHu BTOPOTO pOsa C XVIEKTPOHAMH. OKOHYATEJIbHO PCLMIHTb BOMPOC O CYLLeECTBO 
BaHHH TeEPMMYeECKOFO PaBHOBeCHA MOMKHO ObVIO Obl, HCCIeAOBaB pacnpeyesenne 
yuacTBYIOWMX B paspxAe aTOMOB 10 BO3OYXK]CHHBIM YPOBHAM, KOTOPOe B paBHO 
BeECHOH la3Me JOJKHO NOMYHHATHCA 3akoHy BovsbimMana: 


N N, E; 
lg - — lg _? = 5040 -— 
gs Zo g ; Tr? 
rye N — 3aceyieHHOCTbh ypoBHs; g — ero cTaTHcTHYecKHH Bec; E — 3Hepru 


BO3OyK CHA B QJIEKTPOHBOJIbTAaXx, T — paBHoBecHaa TeEMMepaTypa IJla3Mbi. 


Takum o6pa30Mm, €CJIH 10 OCH aOCILHCC OTOMKeHbI 3HayeHuaA L;, a 10 OCH opyqHuHa? 
N. 
lg se , TO WIA BC€X YPOBHeH, BKIIOUaA HW OCHOBHOH, TOUKH JOJDKHbI YKJabIBaT b-! 


Ll 
ca Ha ofHy mpamyt. Ilo HaknoHy npAMOH MOxKHO HaliTu T. 

Mbi HayasIM UCceqOBaHve C AyrH MOCTOAHHOFO TOKa, TopsAllel MexKAYy 4H 
CTBIMH YFOJbHBIMH SJIEKTPOaMH IPH Chie TOKa 4 a B aTMOCdepax rea H aprons 
C MIpHMecbiO BOMOpOa U HeOHA (LaBMeHHe paBHANOCh aTmocdepHomy). M3meps- 
JIMCb aOCOJIOTHbIe HU OTHOCHTeJIbHbIe HHTCHCHBHOCTH 3 JMHHH Bomopoga (Ha, 
H,, Hy), 8 suum remus u 14 muunit Heona, 1 KOTOPIX H3BeCTHbI BEPOATHOCTH 
mepexogos. McceqoBasocb TakxKe pacmpemeseHue MHTCHCHBHOCTeH STHX MHI! 
mo paluycy Ayrosoro crom6a. TouHocTb BbIyHCJICHHOTO 3HaueHHA aOcouOTHOH 
WJIM OTHOCHTCIbHOM 3aCeJICHHOCTH HEKOTOPOrO ypOBHA MpakTHYeCKH paBHa TOM! 
TOUHOCTH, C KOTOPOM H3MepeHa aOcOIOTHAaA HIM OTHOCHTeIbHAA HHTCHCHBHOCTb 
COOTBeTCTBYIOMeH JIMHHH, H cocTaBxeT 30% Juma adcOmIOTHOM 3acemeHHOcTH 
u 7—10% Aaa oTHOCHTeNbHOK. Ny npakTH¥eCKH paBHO MOMHOMY 4uCIIY aTOMOB: 
aHHoro copta N; B cBoto ouepesb, N = 291 n/T2, rae n — KOHUeHTpamna ato- 
MOB JlaHHoro copta pH 18° C, koropas, Kak MpaBHuo, HaM Oblwia H3BecTHa. Tak: 
Kak Temnepatypa ra3a 72 B HH3KOTOUHOM Lyre 3aBeOMO JeKUT B Mpeyeiax oT 
2-10? no 2-104 °K, To N, Mbl CMOxKeM OLCHHTb, BO BCAKOM cayuae, C TOUHOCTHIO} 
JO NMOPAAKa BeHUMHBI. 

OcTaHOBUMCA Ha OCHOBHBIX 9KCIEPHMCHTAJIbHBIX Pe3y/bTaTaXx. 

440 


N, 
1) Ha puc. | Hanecenbl nowyyeHHbIe Hamu 3HayeHua Ig — qua BoOpoya 
oF 


| ee u Os B TOM CJly¥ae, Kora Lyra ropedia B CMeCH STHX ra30B (95% He, 
5% Ne, 0,01 7% Hy), AA BOLOpoda u remuA (qyra B YNCTOM renuHcC Ip HMeCbIO 
~0,01% Hp.) a qua remus (Lyra B TexHMyeckoM remun: ~98% He, ~1% 5). 


d "10 18 Zo 25 36 


Puc. 1. 3acenennocTs Bo36yxeHHEIX ypoBHeli aTomos H, 
He u Ne. Ilynktupupie npsampie mpoxogsat (na ocu opfunat) 


yepe3 BbIUNCIeHHbIe 3HaueHna Ig —? 
80 
Bo Bcex Cily4anx 3acesIeHHOCTH YpoBHeli BOMOpOa U Tea MpakTMYeCKH He U3- 
| MeHauucb. Ha sTom xe rpacuke HaHeceHbI Januble, nomyuenpie A. K. Cyxopau- 
WeHKO JIA BOMOpPOfla: 3Be3q0UKaMH — Jlyra B T€XHHYeCKOM TeJIHH H TPeyroJib- 
| HuKaMH — jlyra B YMCTOM aproHec mpHMmecbio ~0,2% H.. BemunHa MaKCHMAaJIb- 
/ Holi OlNMOKH MpaKkTuyecKku paB- 
Ha TOJIMMHE MpOBeeHHbIX Ha 
)rpaduke JIMHMH. 
M3 rpauka BuO, YTO 9KC- 
| Te€pHMeHTaJIbHbIe TOUKH XOpo- 
} WO yKJabIBaloTCA Ha MIpAMBble, 
HO 9TH MpAMbIe: HE MpOXOAT 


N 
| vepe3 lee , a TlepecekaloT OCb 
0 


| OPAMHaT B TOUKe, KOTOPO cooT- 
}BeTCTByeT JaBJleHHe B eCATKH 
|MusIIMaploB aTmMocdep. IlyuxK- 
| THPOM HaHeCeHbI MIpAMbIe, Mpo- 
|xoqauwe mpvOM3HTeIbHO Ye- 
| pes cepequHy rpynmbl akcnepu- 
) MCHT@JIbHBIX TOYUeK H yYepes 


p ig a . HakOH 3THX MIPAMbIX 
0 


R02. 90% 006 008 Qfcm 


ri 


) COOTBeETCTBYeT ~11-108 °K. 
‘Haxaoupt cbakTuyecku = mouly- 
YCHHBIX PAMbIX (WIA BOSOY- Puc. 2. Pacnpexenenue untencuBuoctei aunult H, He 
) KJeCHHBIX YpOBHeH) COBMaaloT x MoNoce C2 Mo] pauycy AyroBoro cTom6a Upu cue 
|quiad BCeX aTOMOB 4H = jalor toxa 4/a. Ornomenue uuTeHcuBHOCTelt MMH HH, 4 He 
)TemmepaTypy ~ See Ke (ropH30HTaJIbHad MpAMad) He 3aBMCHT OT TF. 
Scuo, uTO Mpu CTOb HH3KOM 

}Temnepatype TepMHuyecKoe BosOyxKJeHHe HHEPTHBIX [a30B H Bomopora 
)mpakTuyuecku oTcyrcrByer. Takum o6pa30M, pacnpeyenenne atomos H, He u Ne 
| TO BO3Oy2KICHHBIM YPOBHAM He NOMYMHACTCA 3aKOHY BowbliMaua, a MeXaHi3M 
) BOZOYXKICHHA aTOMOB He ABJIAeTCA TEPMHUECKHM. 

: 2) Ha puc. 2 noka3aHo pacnpesenenue mo paduycy AyroBoro crom6a MHTeH- 
cuBuocreli JMHME BOLOposa, THHUH resna ) 5876 A u nonmocpt C, A 5165 A. Xa- 
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pakTepHO OcO6eHHOCTHIO ABMIAeTCA PaKT OHOBPeMeHHOFO BO3OYXKICHHA B IeHT- 
pe Ayru JmMnuM remua (sHepruz Bos6yxKeHHA ~ 23 9B) uM Hooc Cy (sHeprHs 
juccoumaian 5,6 9B). B menTpe Ayr JOBOJIbHO HHTCHCHBHO BOSOYKMLAalOTCA TAKKE 
MosleKysapubie nomocbl CN, CH u Hy. Ecau Obl MexaHu3M BosOy2KeHHA uuu He, 
Ne, AruH Oni TepmuyeckuM, TO BCe MOJIEKYJIbI B 30He 3AMCTHOTO CBCUCHHA STUX 
JIMHUL ObLIH Obl IPAaKTHUeCKM MOJIHOCTbIO AHCCOMMMPOBaHHbIMH. n | 

3) Noswymupuna AHHH BOLOpOa BO BCeX 9KCMePHMeHTAaX y Hac MeHbILNe 2—3A. |f 
3ro ToBOpUT O MaJlOli KOHLeCHTPalWH HOHOB (9JIeKTPOHOB) B paspsxAle, a cule O- | 
BaTeIbHO, H O HH3KOM Temnepatype rasa. HanoMHuM, YTO Ip TemMilepaTypax fF 
raza ~104°K nosymupuua JMHHK BoLoposa (cepuu Basbmepa) cocraBiaet 10— 
Loa. 

Bee nepeunculeHHble (akTbl C HEI PesOXKHOCTHIO TOBOPAT O TOM, YTO B CT O JI- 
6e€ HH3SKOTOUHON AyrH, TrOopamehH MEKAY YTOAbH BMH 
aNeCKTpORLaMW MpH HOPMANbBHOM JaBAeCHHH B ATMO-|f 
chbepe HHEPTHHX LFaszoB, HET TEPMUUYECKOTO PpaBHoO-| 
BeCH &. 

HanomuuM, 4To B padorax (°, °) BO3MOXHOCTb OTCYTCTBUA PaBHOBeCHA Oba | 
o6ycOBIeHa MaJOCTbIO adtpeKTHBHIX MOMePeCUHHKOB OarOpORHbIX ATOMOB JIA | 
TylUallUX CoyqapeHHi c seKTpoHaMH. Pacuerbl NOKa3bIBalOT, YTO OHM [eHCTBH- | 
TeIbHO Ha 1—2 nopsj{Ka MeHbIle COOTBETCTBYIOMINX CCYeHHH JIA ATOMOB MeTaJI- 
mos, N u O. OfHako yueta TOKO OLHOFO STOFO PakToOpa elie HEAOCTATOYHO MIA 
TOHHMaHHA OCOOCHHOCTEM AYFoBoro paspsAya B aTmMocdepe HHEPTHEIX ra30B. He- | 
OOXOJMMO TakxKe yueCTb, YTO pe3OHaHCHOe H3yueHHe OarOpOAHbIX ATOMOB Hi 
BOJOpOa MpakTHYeCKH WesHKOM MOrsoulaeTca BCaMOM cTOGe — CJIeOBaTeJIb- 
HO, 9Heprusa, TepxeMaa B cTomOe Ha M3yyeHHe, o4eHb MaJia. Ilo-BuyquMomy, 
B CTONIGe YH OMHOBPeMEHHO JeHCTBYIOT Ba OCHOBHBIX MCXaHH3Ma BO3OyK]eHHA 
aTOMOB: (OTOBO3OyxKAeHHe C OCHOBHOFO ypOBHA HW CTyNeHYaToe BO3sOyxLeHHe 
C MeTAaCTaOHJIbHbIX YPOBHeH MPH CTOJIKHOBEHHAX C JJIEKTPOHAMH, a TakxKe (POTOHO- 
Hu3aluaA C NOCcTeLyIouleH PeKOMONHalMeH, MPHYeM ATOM OKa3bIBaeTCA BO30yxX- 
J@HHBIM. Y Ka8aHHble MPOMeCchl MOSBOJAIOT TPaKTOBATb MOJyYeHHOe HaMH 3Haue- 
Hue T = 3,5-10% °K kak «remnepaTypy» 31eKTpOHHOrO ra3a. Bo3MoxHO, Ona 
paBHa KHHeTHYeECKOH «TeMMepaType» ATOMOB H MOJIeKYJI B cTONOe LyroBoro pas- 
paqa. B HacToslee BPeMA MbI IPOBOAHM COOTBETCTBYIONLHe PacueTHI. 

OnpejleseHHoe BIMAHHe B CTOPOHY MpHOWKeHUA K PaBHOBECHIO MOTYT OKa- 
3aTb ATOMbI METAJIJIOB, BBOAHMbIe€ B paspA, a TakKe NOBbIMNeHHe KOHIEHTpallun 
QJIEKTPOHOB IYTeM pe3KOrO YBeEIMYCHHA CHJIbI TOKAB pa3spsAye. ITH uCceLOBa- | 
HHA BelyTCH HaMM UM cenHuac. 


@My3nyecku uuctutyT um. II. H. Jle6eqena Tocrynuno 
Akaylemun HayK CCCP 24 IV 1958 


WUTHPOBAHHAA JIMTEPATYPA 


1C. Ge Sui ts; | Phys: "hee, 52,245 (1937), = Bra’ Va ree. M. Ba iF 

Jee Opite Soc. Arm’, 46, 77 (1906). “KOH. Mowaaron, EJ. Pao, KIO. a 508 

(1956). 9.H. Bunuyuueuko, A. H.3anpenn, Bectu. JITY, N 10 (1956) 

M.J.Druyvesteyn, W-. de Groot, Physica, 12, 153 '(1932). A. SmOnant 
stéit, Ho Bad nknmpan, Physica, 1, 797 (1934). 
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Hornaygo Akagemun nayr CCCP 
1958. Tom 124, 3 


PHSHKA 


B. A. JIAB3HH u B. HW. JIAXTMAH 


NOJISYYECTb MOHOKPHCTAJIJIOB WHHKA B JIEPKOMNJIABKHX 
METAJIJIMGECKHX PACIIJIABAX 


(ITpedcmaeaeno axademuxom II. A. Pe6undepom 31 III 1958) 


_ Pa6ooramu I]. A. PeOungepa, B. V1. JIuxrmana u ux corpyaqHuKoB noKa3aHo, 
“YTO JIEPKOMMABKNe MeTAaJIJIMYeCKHE PaCIaBbl BbISbIBAIOT 3HAUMTebHOe CHHKeHHE 
MpOuYHOCTH HW MJlaCTHYHOCTH MOHOKPpHCTaJJIOB 6Ooulee TYFOMMAaBKUX MeTAaJVJIOB 
(-°). B orux onpirax, NpOBOAMBLIMXCH B YCJIOBHAX NOCTOAHHOM CKOpocTH pacra- 
2 KCHUA MOHOKPHCTaJIMYeCKHX MpOBOJIOK WHHKa HW KaJIMHA, B KaYeCTBe MOBep XHO- 
CTHO-aKTHBHBIX PaCIWaBOB JIerKOMJaBKUX MeTAJJIOB HCNOb30BaJIMCbh XKUAKHE 
OJIOBO, CBHHELL, ClJlaBbl OJIOBa CO CBHHILOM HU PpTYTb. 

B Oouee paHHHx paOotax (*) no BAYUAHMIO COBINHBIX OpraHHyecKUX MOBepx- 
| HOCTHO-aKTHBHBIX BeUCCTB Ha MOJ3YYeCTb MeTaJJHYeCKHX MOHOKPHCTAaJJIOB 
| ObIIO OOHAPYy2XKeHO, UTO CKOPOCTh MOJM3ZYUeCTH 3HAUHTEIbHO BO3SPAacTaeT B Pe3syJb- 
TaTe alcopOWMH MOBepXHOCTHO-aKTHBHBIX MOJeKYJ, COep2XKalllNXCA B OKPyxXalo- 
mel cpeze. B cBa3H C STHM 3HAUHTEIbHBIM MHTepec MpecTaBJAeT H3y4eHHe MOMI- 
3YUeCTH MeTaJIJIMYeCKUX MOHOKPHCTAaJJIOB B TAKUX CHJIbHO MOBEpXHOCTHO-aKkTHB- 
HbIX CpejlaxX, KaKMMH ABJIAIOTCA pacilaBbl JIETKONNaBKUX MeTAJIJIOB. 

B kKauecTBe OCObEKTOB HCCIEOBaHHA ObIJIM BbIOPaHbl MOHOKPHCTaJVJIbI WHHKa, 
Ha KOTOPbIX HaMH H3y4aJIHCb 3AKOHOMePHOCTH AeHCTBUA JIerKOMWIAaBKUX paciila- 
{BOB B YCJIOBHAX PaCTAXKeHUA C NOCTOAHHOM CKOpOcThiO JepopMauuH. B KayecTBe 
| MOBepXHOCTHO-aKTHBHOH Cpey{bl ObIIM BbIOPaHb! OJIOBO HM CBHHEL, a TaK2Ke CIaBbI 
J9THX MeTAJIJIOB B Pa3JIMUHbIX COOTHOWICHHAX. 

JlerKonuaBKHii MeTaJJI HaHOCHJICH Ha NOBeEpXHOCTb MOHOKPHCTaJJIOB WHHKa 
B BUJle TOHKOFO MOKPHITHA MeTOAOM 3JIEKTPOJHTHYeCKOrO OcaxKTeHuA. Tommuna 
ISTOrO MOKPHITHA cocTaBAIAa 3—5) ». CriaBbl OJIOBa CO CBHHILOM Ha IlOBep XHOCTH 
MIMHKa NOJlyuaIMCb TAKUM 2Ke METONOM B pe3yJIbTAaTe MO3HPOBKH COOTBETCTBYIO- 
IHX KOJIMYeCTB OJIOBa HM CBHHILa B MOKPbITHH. 
| Tlonsyuectb MOHOKPHCTaJJIMYeCKUX MPOBOJIOK WHHKa Kak B OTCYTCTBHE M0- 
iBePXHOCTHO-aKTHBHOTO MeTaJIJIMYeCKOTO MOKPBITHA, TAK WM C MOKPbITHeM, Usyya- 
iaCb B WMpOKOM HHTepBasle TeMMepaTyp OT KOMHAaTHOK Mo 350—400°. [locrosn- 
(Hoe pacTArMBalollee HanpsAxKeHHe BbIOMPaOCb C TAaKHM PaC4eTOM, YTOOLI OHO 
icocTaBAIO mpuMepHo 0,7—0,8 oT mpefema TeKyYeCcTH JAHHOTO MOHOKpHcTala 
pH Temmepatype ucnpiranus. MonokpuctasJbl BbIpalluBasIMCb M3 “nCTOTO 
uuHka (99,99 Zn) MeroqoM 30HHOMi KpHCTasIMsallNH, paspadoTaHHbIM B Hallet 
jna6opatopun (*). 
| Tipu wu3kux Temnepatypax (40 pacmaBeHHusA MOBEPXHOCTHBIX MOKpbITHii) 
(TOBep XHOCTHBIC NOKPbITHA ZHAUMTEIbHO 3aMeMIAIOT CKOPOCTb yCTaHOBUMBILeHCA 
\MOI3yUeCTH, YTO CBA3aHO C TOPMOXKEeHHEM Mpollecca CABUTOOOpas0BaHHA BAOJIb 
‘JIOCKOCTeH CKOMbAKECHUA B Pe3yJbTAaTe HaNM4YAA Ha NOBEPXHOCTH MOHOKPUCTaa 
TOHKOMi NOMUKPUCTaIMYeCKOli MeHKH (°).B 1pHcyTCTBHH OJOBAHHOFO MOKPbITHA, 
dauunaa c 250°, HaGOfaeTCA 3HaUMTebHOe BO3pacTaHHe CKOpOcTH ycTaHO- 
BMBINEHCA NO3yYeCTH MOHOKPHCTaJJIOB IHHKa. Ha puc. | mpuBexeHb rpauku 
OJI3YYeCTH MOHOKPUCTAJIOB UWHHKa Tp TemMepatype 350° B HHeEpTHOH ra3soBolt 
epee (asoTe) H B TeX XKe YCJIOBUAX, HO IPM HaJIMYHH Ha MOBEPXHOCTH WHHKa 
(OHKOH MNvIeHKH O0Ba. CKOpOcTb yCTaHOBUBINeHCA MO3YYeCTH Um BOSpacTaeT 
{ 
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B IIPHCYTCTBHH OJOBAHHOFO MOKppiTHs B15 pas. B radu. | MpHBeweHb! LaHHble 10 
H3MCHCHHIO CKOPOCTH YCTaHOBUBLUeHCA MOJISyYeCTH MOHOKPHCTaJJIOB WHHKa TIpH 
Pa3IMUHbIX TeMMepaTypax HCIiblITaHuaA. 


CBUHILOBOe MOKPbITHe, HAHOCHMOe Ha MOHOKPHCTaJJibl WHHKa B Bue TOHKOH | 
IWI@HKH, CHM2KaeT CKOPOCTh YCTAHOBUBIMEHCA NOJISyyecTH pH BCex TemllepaTypax 
ucnbiranu. B Ta6a. | mpHBeeHbl COOTBeETCTBYIOULHe JaHHbIe. Panee HaMH ObIIO: 


Ta6uauna 1 


CxopocTb yCTaHOBMBUIelcA MOJI3y4ecTH 
MOHOKPHCTaJWIOB WMHKa Ip HCibITaHHn 


B HHEPTHOM ra3e (Um)) H pH HaJIMUHH - 


TOHKOM TVICHKH OJIOBa HIM CBHHINa 
Ha MOBeEPXHOCTH MOHOKpucTaIoB (Um)a 


ycTaHOBJIeHO, 4TO paciaBJIeHHbI CBH-) 
Hell ABJIH€TCA HHAKTHBHOH cpeow mo OT-) 
HOWeHHIO K WHHKY (7), He BbISbIBAaIOWeH | 
H3MCH€HHA TpOuHOCTH HH [JaCTHUHOCTH) 
ILMHKOBbIX MOHOKPHCTaJJIOB B YCJOBHAX, 


MOCTOAHHOU CKOPOCTBIO) 


pacTaxKeHHA Cc 
TecsbopMalHu. 


Ue 7 = To oO6cTOATeJIbCTBO, 4TO pacilaBJleH-- 

ae z Sail = Had IWIeHKa CBMHIa mpy 400° cHHKaeT) 
See VOR eer Sed ee CKOPOCTh =YyCTaHOBUBIIeHCA — NOJISyYeCTHI 
Paes he ® MOHOKPHCTaJJIOB WHHKa, . CBA3AHO, 0-- 

are BUMMOMY, C He€3HAUHTeJIbHbIM pacTBope-. 

JI@HKa OJIOBa l 

200) 76 | 0.7 } 0.2 0.3 HHeM IUMHKa B paclwiaBJIGHHOM CBHHILe 
980 | 51 | 4.7 | 40 6) MC SariaxkHBaHHeM B pe3yJIbTaTe STOO 
350 | 49 |°41,0 | 45 | 15.0 OMaCHbIX MOBep XHOCTHEIX TePeKTOB. 
Tlnenka cpunua B mpucyTcTBHH OOBAHHOFO NOKpBITHS! 

300 45 ani f20 0,6 3TOT apdeKT Tak»Ke MMeeT MeCTO, HO OF 
LOO NS FO ATO 5 0,45 He BbIABJIAeTCH 3-34 BbICOKOH TNOBepXx 

HOCTHOH AaKTHBHOCTH OJIOBAa. 


B ta61. 2 mpuBeyeHbl JaHHble WIA CKOpOCTH yCTaHOBHBUIeHCA MOmsy4uecri 
MOHOKPHCTaJIJIOB WHHKa, MOKPbITHIX CIIaBaMH OJIOBa CO CBHHILOM B pa3JIHUHBbI! 
KOHILCHTpallHax. 


Ha puc. 2 npuBeyen rpadbuk 3aBuCHMOCTH BeJIHYMHBI acpdeKTa H3MeHeHU 


i és Oe) 
CKOPOCTH yCTaHOBHBUlelica nNosyuectH Gaye OT coepxkaHuA O0Ba B cra 
m}o 
% 
06 
Z 
SS Pelsangnies 
S 04 = 
38! aig 
Ses 
SBS 
es 
NS 
S 
0 ja z4 ee | 
- 12) 
0 = 120——S—«80~SCa. ee a ee 
_—_—_—_— 
Puc. 1. Kpupeie nom3yyecta mMonoK 
HCTAaJIJI Puc, 2. l 
uHHka: / — HeNOKpBITOrO om0Bom, ai os ie Pama (ma Im), OT Cor 
KpbiToro omoBom. ¢ = 350°, P= 19,1 T/an2 Aepxanua Sn B comape 


Be Pb — Sn. C poctom KOHICHTPalluu MOBe 
OOBa pacTeT H BeHUnHA scdpexta, 
Jep?KaHHU OvIOBa. 

Takum o6pasom, pesyabrarer 11 
corlacyloTcs ¢ panee nomyueHHEr 


PXHOCTHO-akTHBHOrO KOMNOHeHTa — 
AocTHratolladt MakcHMyMa mpu 100% co- 


POBeJeHHOTO Hamu HCCMELOBAHUA NOMHOCTh | 


MH JlaHHbIMH NO BOspacT 
Sans ad Pp aHHto CKOpOcTH now 
\ MCT aJIJIMUECKUX MOHOKPUcTaJJIOB B TORS pRGERHEAGE TCE cpeyes 


Pacnap o Ti 
JIOBa, ABJIAIOULMNCA BeCbMa CHJIbHbIM NOBep XHOCTHO-aKTHBHBbIM 


_ HbIX cTauien), peskO ITIOHH*KaeT YPOBeHb HOPMaJIbHbIX Hallp A7KeHHH OTPBIBa 
_B YCJIOBHAX PacTsKeHHNA C MOCTOAHHOH CKOpOCThiO etopMalluu, YTO MpHBOANT 
Ta6auna 2 
CkopocTb ycTaHOBUBUelica om3yuecrn mpu 350° MoHOoKpH- 


CTaJIJIOB UWHHKa, MOKPbITbIX CIIJIaBaMH OJIOBa CO CBHHILOM B pa3- 
JM4HBIX KOHICHTPallHsx 


(Uy )o°10* MHH™}(Vp))q-10*MuH 


(Um)aql(Um)o 
6es noKpbiTusl | c MOoKpbiTHeM 


Cnwaas 


90% Pb —10% Sn 1,3 4,7 1,3 
80% Pb —20% Sn 1,0 3,0 3,0 
50% Pb —50% Sn 1,4 4,5 4,0 
20% Pb —80% Sn abe 20,0 6,0 


| K 3HAUHTeJIbHOMY CHWDKEHMIO MaCTHUHOCTH (BEAMUMHEI JeopMallMu No paspyuie- 
HMA) MH MpouHoctH (7). OqHako B ycJIOBMAX MO3yyecTH, Kora JelicrByroulee Ha 

MeTaJIJI TOCTOAHHOe HallpsAxKeHHe HUKe, UCM HallpAKeHHeE XPynKOrO OTPbIBa, 
| B IIPHCYTCTBHH MOBepXHOCTHO-aKTHBHOFO paciilaBa MpOABIAeTCA al\COpOMHOH- 
Hb aekT NacTHPUUApOBaHHA, BbIParxaloulMHcA B 3HAUMTEJIBHOM BO3pacTaHHHi 
CKOPOCTH MOJI3y4eCTH MeTaJiia. 


CapaToscKkult mefqarormueckul MHCTHTyT Tlocrynnsio0 
WuctutyT du3nuecKol xuMuu S 5 Ill 1958 
Axkayemuu HaykK CCCP 


HWMTHPOBAHHAS JIATEPATYPA 


17]. A. Pe6Ouugep, B. MW. Jiuxtman, Jl. A. Kouanosa, JAH, 111,6, 
me/S (1956). *B.H. Wuxrman, JI. A. Kotanosa, J.C. Bpwxanosa, 
} JIAH, 120, Ne 4 (1958). *B. H. Pomxauckuid, H. B. Mepuos, E. 0. Whyxuu, 
fll. A. Pe6ungep, JAH, 116, N 5, 769 (1957). *B. UW. Jiuxtman, I. A. Pe- 
6Ouugep, T. B. Kapneuxko, Bauanue nopepxXHOCcTHO-akKTHBHOH Cpefbl Ha Mmporecchl 
| nedhopmaunu metanios, M3g. AH CCCP, 1954; I]. A. PeOuugep, B.U. JinxtMan, 
{ JIAH, 32, Ne 2 (1941). °B. HW. JinxtmMaun, B. M. Macaenunkoes, JAH, 67, NX 1, 
93 (1949). ®°B. H. JIuxtmMan, B.C. Octposckuh, JAH, 93, Ne 1, 105 (1953). 
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dloraagn Akagemun nayr CCCP 
1958. Tom 121, Ne 3 


PUBHKA 


Axanemux AH BCCP B. HU, CTEMAHOB u B. II. rPHBKOBCKMM 


NOrJIOWJEHWE UW JIKOMMHECHEHUMS FAPMOHMYECKOLO 
OCLLWJIJIATOPA 


Vsyyenue onruuecKHX CBOHCTB KBaHTOBOrO TapMOHHYeCKOTO OCILMJIJLATOpa | 
UMeeT TIPHHIUNMMabHoe 3HaueHHe JIA BbIACHCHHA CTEMeHH COOTBETCTBHA KJac- | 
cuuecKoH WH KBaHTOBOM TeopuHi. B smuTepaType BCTpeualOTCA JIMWb OTCJbHBIC | 
NOMBITKH HX ConocTaBeHuA. B HEKOTOPHIX CJIy4aAX BbIBOAbI KBAHTOBOH TeOpHH, | 
OTHOCALLMeca K CHcTeMe C JBYMA 9HeEpreTHyeCKUMH YPOBHAMH, CPaBHMBAIOTCA | 
C BbIBOJaMH KaccHuecKOH TeEOPHH Z/IeKTpH4eCKOrTO JMNOMA, TO, pasyMeeTcaA, 
He Bcerla onpaByaHo. Muorla pacxoxk enue pe3yJIbTaTOB JByX TeOPHH paccma+- | 
puBaeTCH Kak HefOcTaTOK KsIaccHueckOH TeOpuu, Tora KaK Ha CaMOM JeJle OHO 
CBAZaHO C Pa3sJIMUHeM HCCJIEYeMbIX MOeel BellecTBa. Ha 9TO OOCTOATEIbCTBO 
HeOMHOKpaTHO oOOpatan BHuMaHHe JI. MW. Maxyenpurtram (*). 

B jaHHok paOoTe MpoBOXHTCH KBaHTOBOMe€XaHHueCKHH pacueT MOLLHOCTH 
NOPJIOMNLEHHA H JOMHHCCICHIMH CBeTa JIMHCMHbIM TAPMOHHYECKHM OCILHJIJIATOPOM. 
B pesyJbTaTe pacueTa NO0Ka3aHo, 4TO BCe BbIBObI KaCCHueCKOH TeOpHH, OTHOCA- 
WMecA K MHTerpaJbHbIM MOTJIONIEHHIO H JIOMHHeCIEHUMM TapMOHHMYeCKOrO OC- 
WM IATOpa, COBMaLaloT C BLIBOaMH, MOJIYSeHHbIMH B paMKaX KBaHTOBOH TeOpHH. 
[Ip BHIYHCJICHHH MOULHOCTH MOPJOWeHHA UW JIOMMHECICHIWH MCIOJIb30BaHbI 3Ha- 
YeHHA BeEPpOATHOCTeH TepeXOOB MeXKAY pa3sJIMYHbIMH 2HeEprerHyecKHMU YPOBHA- 
MH, JaBaeMble KBAHTOBOM MexaHUKOH (7). BeposaTHocTb BEIHyKJeHHOrO (HHYUH- 
poBaHHOroO) Nepexoya Cc KONeOaTebHOrO YPOBHA VU’ Ha YpOBeHb v paBHa By’,S, | 
re S— MJIOTHOCTh BOsOy*kJaroilel paqualuy, a Byry = Bo | Diz = Koadpulny- 
eHT OWHUTeHa, MpONOpWMOHaIbHbI KBakpaTy COOTBETCTBYIONerO MaTpHU- | 
HOrO SJIEMeHTa AHMOJIbHOrO MOMeHTa, Tpnyem 


h U v+ti, | 
Dyy = Cron = e Veer Sy, ot 1 5) Ov+4, an (1)j 


Siecb €—s3apay suleKTpona. Kosddpuyventst By. MOXHO BbIPasHTb yepes | 
HOMep ypOBHA H mocTosHHyIO By no topmy.e 


By, v4 = Boi = (0 + 1) Bo, (2) 


rye 
tme2 j | 
B (3) | 


0 3mhy 
KospPulMeHT OWHUITeHHa JIA BbIHY2KeHHbIX TMepexOJOB MexKLY HyJeBLIM 11 
NepBbIM ypoBHsmMu. Mcnonpsys cooTHowenve Oiinuitelina MexKy BepoATHOCTAMH 
CITOHTAHHbIxX UH BbIHY2K JCHHbIX M€peCXOJOB, NOJTYUAM | 


Ao, J vA, (4) 


rye 
8r2e2y2 
Ao= Fed (o) 

BePOATHOCThb CaMOINPOH3BOJIbHOrO mepexoyia Cc Me€pBOro YpoBHA Ha HY JIepou 
YPOBeHb. 

PaccMoTp¥M COBOKYMHOCTh rapMOHHYECKUX OCILMJIATOPOR, B3aMMOJIeHCTBYIO- 
IMWX C BHeLUHUM H3J1YYeHHeM IIJIOTHOCTH S. Cuelyer yuecTb TaK2Ke, 4TO OCI JI- 
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AATOPE! HaXOAATCA B MoWe TeMMOBOrO HssyYeHUA MOTHOCTH uw." KaK moKa3aHo 
'B (°), B HeKOTOpBIX Cilyuaax, OcoGeHHO B HHtppakpacHo oOnacTH cnekTpa, (pou 
TemJIOBOrO HCITYCKaHUA MMeeT CyleCTBeHHOe S3HaueHHe, HM e€fO HeJb3H He YyuH- 
‘ThIBaTb. B oOmeM cylyyae pacmpeyeseHHe OCLHANATOpOR m0 sHepreTHuecKHM 
YPOBHAM Ny (f) MeHAeTCAH CO BpeMeHeM M YOBMeTBOpAeT cuemyrotleli cucTeme 
| Wuddepentuasbublx ypaBuennit: 

PM aa WAG oy Ba guy (eye Be ac, (daa 


+ Mot, (ft) [Av44, a + Boy, 0 (U+8)] + Ay (t) Boao (U+ S). (6) 


OObI4HO TPH BbIYMCJeHHH MHTeHCMBHOCTH NOrIOWleHHA Wu JOMMHeCIeHIMM 
‘CBeTa KBaHTOBOM CHCTeMbI UCMOJIb3yeTCH ABHBIH BU tbyHKiuA pacnpesenenua 
“Ny(t). B cayyae rapMonMuecKkoro OclMIATOpa MOMMHOCTh MOrsolleHua ut wO- 
| MHHECILEHIMMH MO2KHO ONpeeJIMTb Oe3 HeNOcpeACTBeHHOTO peleHia ypaBHennii (6) *. 
Caenya (°,°), BbIHYyKeHHOe HclyckaHHe OyjeM paccCMaTpuBaTb KaK OTDH- 
‘WaTetbHoe norsoulenwe. Torga MouiHocTh morsomenua N  ocitusiaTopos 
| BbIPaSsHTCA CyMMOL 


Wide =p PE Bays ere CBee st. (7) 
v=0 
Tak kak, corsacHo (2), By, v4; — Bu,» = Bo, TO CyMMupoBaHHe nO v jaerT 
Wor = Das: (8) 
Tloncrapuiaa B (8) 3HayeHHe By u3 (3), nOJIyYHM 
, Te 
Wr =) am S. (9) 


} Kak BHJHO 43 (9), MOMIHOCTh MOrOWleHHA FapMOHHYeCKOrO OCLMIATOpA 
| He 3aBHCHT OT (PYHKUMM pacipeseseHHA M (PoHa TemIOBoro McNycKaHHA, a cule- 
JOBaTeIbHO, HM OT TeMMepaTypbI OKpyxKatoulel cpesy. JluHelinaa 3aBuCHMOCT 
| Waorn OT IJOTHOCTH BOSOYxKalollero CBeTAa S CBUJETELCTBYeT 0 TOUHOM BBIIOVI- 
-HeHuuM 3akOHa Byrepa. Kpome Toro, HeoOXoAuMO 3aMeTHTb, YTO B PopMysly Was 
MOI[HOCTH MOrIouleHHA He BXOAUT nocTosHHas I]nanKa A u KoatpunHeuT yupy- 
rocTuH oclusasatopa k. 
B kslaccHuecKol TeOpHu MoUHOCTh Norsonujenua N rapMOHMueCKHX OCLHIA- 
TOPOB 3aflaeTca TeM 2%Ke BbIpaxenvem (9) (cM. Popmyurly (1,21) B (°)). 

C Apyrok cTOpousl, KosPPUUNeEHT NOFIOWULEHHA CHCTeMbI YaCTHIL C ABYMA YPOB- 
HAMM (HIM sHOOOH Apyroli CHCTeMbI C HepaBHOOTCTOAMMMH YpOBHAMM 9Hepruu 
‘UWJIH KOHEYHLIM UMCJIOM YPOBHel) 3aBHCHT Kak OT IIOTHOCTH BOsOyxKLarloulero 
cBeta, TaK HM OT TeMnepaTypHl. B 9TOM IyHKTe OOHapyxXUBaeTCA ABHOE Pacxorx*K]e- 
HHe C BbIBOJaMH KJacCCHuecKOH 3eKTPOMMHaMUKH. OyHako OHO OOycJOBeHO 
JIMIIb TEM, UTO CHCTeMa C JIBYMA YPOBHAMH SHEPlHu He ABJIACTCA KBAHTOBbIM aHa- 
JlOrOM KJlaccMueckoro rapMOHHYeCKOrO OCHHMIIATOpa. 

MoulHoctTb siomuHecHeHuMH N rapMOHHYeCKHX OCIHJIJIATOpOB C yyeTOM (poHa 
TemJIOBOrO HCMyCKaHHA MOXKHO 3allMCcaTb B Buse 


loo) 
Wetron (t) = >) [Ny (t) (Ap, v—l1 ++ By, U—L i) hy aoe Nyy (t) loyear U uhy| . (10) 
v=1 

BpipaxkeHve B KBafpaTHUHbIX CKOOKaX JaeT MOLIHOCTb JIOMHHeCICHILMH Ip 
mepexoylax MexKy JByMaA coceyqHuMH ypoBHamu (). [lpoquddhepenmupyem 
(10) no BpemeHH: 


ON ie (11) 
i ral 


* B pa6ote (4) 3Hauenua n, (¢) NoulyYeHbI B ABHOM Bue. Tam 2Ke cOfepxaTCA HEKOTOpbIe 


JLONOJIHUTeCJIBHBIe CBeJCHHA, OTHOCHAUIMeCCH K Teme HacTOAMero CooOmeHua. 
Mio ¢ 
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Yuurpipan (6), opmysly (11) merko mpezcraBuTb B Buse Andepenitwab- 


HOO ypaBHeHH OTHOCHTebHO W som (2) 


f Woon (t) + AsW xan (b) = AoN Byshy- (12) 


Pemenne (12) mp mocTOAHHOM s HMeeT BHI 


W mou (4) = Ce—4¢ + NByshv. (13) | 

Ec B HauaJIbHblii MOMeHT BpeMeHH ¢ = 0 JIOMHMHECILEHIMA OTCYTCTBOBAJI€, | 
to C = — NB,shv. B atom curyyae (13) RaeT 3aKOH pa3sropaHHsA JIOMHMHECILeHILAM 
Wriom (t) = NByshy (1 — eA). (14) 


Tlonaran B (14) too, HalieM 3Ha¥eHHe MOLLHOCTH JHOMMHeCIEHIMM Tpit | 


CTall[HOHapHOM pexKuMe oOOJlyyeHHA 


2 / 
Wow = NBoshy = N 5—s. (15) 


Kak BugHo v3 (9) u (15), MomHOCTb JIIOMMHeCICHILMH TIpH CTalMOHapHOM | 


pe@xKUMe paBHa MOMIHOCTH MOFIOULeHHA HM TOUHO COBMaaeT C COOTBETCTBYIONLeH 
BeJIMUMHOH KslaccHyeckoH TeopuuH (°). 

Ecuii B KaueCTBe HauaJIbHbIX YCIOBHH B3ATb 3HaueHHe Wyiom AIA CTallMoHap- 
HOrO P@KHMAa HM MOMOKUTd B (13) s = 0, TO HeTpyHO NOJYYHTb 3aKOH 3aTyXaHHs 
JIOMHHeCcleHILHH 


sat, (t) = NByshve~*# = N-2E serene (16) 

Bpipaxkenue (16) Tox qecTBeHHO KJIaCCHYeCKOMY 3aKOHY 3aTyXaHHA CBeueHHA 
rapMOHHYECKOLO OCLMJIATOpa, TaK KaK KJIACCHYeCKa KOHCTAHTAa 3aTYXaHHA paB- 
Ha © 2y i Sx7ey7/Smc: 

TakuM O0pa30M, OKOHYATECJIbHbIC BbIBOAbI KJIACCHYeECKOH H KBAHTOBOH TeOpHH, 
OTHOCAMeHCH K HHTerpaJIbHOMY NOMIOULeHHIO H HCNYyCKaHHIO TapMOHHYeCKOTO 
OCUHIIATOPa, HE MpOCTO COOTBETCTBYIOT, a MOJIHOCTbIO COBNaaioT pyr c Apy- 
POM. 

CieqyeT OTMeTHTb, YTO PAapMOHHYECKHH OCHHIIATOP B CHJIY CBOHX cnenupu- 
YeCKHX CBOHCTB (9KBUAMCTAHTHOCTb 9HepreTHyeCKUX YPOBHeH, MpaBusO oTOOPa, 
JIMHeHHaA 3aBHCHMOCTb BepOATHOCTeH TepexoOB OT HOMepa yPpoOBHeli) YacToO 


BeyleT CeOA KaK CHCTeMa 4aCTHIL C JBYMA YPOBHAMH 3HEPrHu. STO nposABAeTCA | 
B SKCIOHCHIMaJIbHOCTH 3aKOHOB 3aTyXaHHA HW pasropaHua cblyopecileHHu UB 


CXOJCTBE, a HHOFa H MOJIHOM TOK AecTBE BbIPaKEHUL JIA MOWLHOCTH MOPOWLeHu A 
naflarourero cera. JlelicTBuTeJIbHO, (opMyvia (9), nOmy4YeHHasd B pesyubTaTe yueTa 
OTPHUaTeIbHOTO NOOULeHUA HW MepexoJOB CO BCeX 9HEpreTH4YeCKUX yPpoOBHell, 
COBMaflaeT M0 CYULeECTBY C BbIPaxXCHHEM, KOTOPOe MOXKHO NOJYUHTb AIA MOWLHOCTH 
NOFJIOULeHHA CHCTEMbI YaCTHIL C JBYMA YPOBHAMH, eCJIH YCJIOBHO CUNTAaTb, TO 
Bce N yacTHI, HaXOJATCA B HEBO3OY2KJCHHOM COCTOAHHH. 

IIpu focrarouHoO HH3KUX TeMMepaTypax (AIA 3JIEKTPOHHBIX ypoBHell npH 
KOMHATHBIX) H OObIYHDIX HHTCHCHBHOCTAX Maaloulero MOTOKa MOAB AIOULee OO b- 
IWMHCTBO OCILMJIJIATOPOB HaXOJMTCH B HEBO3SOYKJCHHOM COCTOAHHH, HW NO3sTOMY 
CYUeCTBCHHa TOJIbKO NepBax Napa ypoBuelt. HacesenHocTb 6oslee BbICOKUX 9HEp- 
reTHYCCKHX YPOBHEH HHYTOXKHO Mala, H OHH He OKasbIBalOT BJIMAHHA Ha Mpollec- 
CbI NOTIOWCHHA H JIOMHHeCHeHUMH. B sToM Culyuae NpHMeHEHHe JIA JOObIX pac- 
YeTOB MOeJIN JBYX YPOBHeH HM MpHMeHeHHe MOJeM FapMOHHYECKOLO OCU MI ATOpa 
MPHBOAMT K aHaJIOTHUHBIM pesysbTataM. Ecwim 2Ke BelleCTBO HaXOJMTCA MPH BbI- 
COKHX TeMIe€paTypax H, CJI€OBaTeIbHO, UMeeTCH GOMbIIOe YHCIO BOSOYKTeCH- 
HbIX UAaCTHIL, TO MIpHMeHeHHe MOJevIeH ABYX YPOBHeli BMeCTO rapMOHMNeCKOrO OC- 
IMIIATOpa HeONyCTUMO. 

B monorpadun (*), a TakxKe BO MHOFMX [Ipyrnx JIMTepaTyPHbIX UCTOUHHKaX 
tbopmy.1a (9) nonyuena npH6smKenno. IIpu ee BpiBoge HeABHO npeAmovlaraetca , 
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4TO BCe YaCTHIUbI HAXOMATCA Ha HYJIEBOM YPOBHE HM PpacCMaTPHBaloTCA Nepexosbl 
TOJIbKO Mey JBYMA yYPOBHAMH. Takoe npesnovloxKeHne CIpaBeINBO JIMIUb Ip 
TemilepaType aOcojOTHOrO HYJIA HW WWI N€pBbIX MOMEHTOB BO3OyxKTeHHA, MU T10- 
STOMY OOUIHe BbIBOJBI O COBNAaJCHHH Pe3yJbTAaTOB KBaHTOBOH UH KaccH4ecKoi Teo- 
PHM, ClelaHHble B STHX padoTax, He ObIIH MOCTaTOUHO OOOCHOBAHHI. 


UxuctutyT dusuku uv MaTeMaTuKu Ioctynuso 
Axkajlemuu uaykK BCCP 24 IV 1958 


UWMTHPOBAHHAA JIATEPATYPA 


1Jl.W. MaugzeabwrTam, Ilonu. c6op. tp.,5, 3a. AH CCCP, 1950. ? 71. U.B 1 0- 
XuUHUWeB, OcHoBbl KBaHTOBOH MexaHuku, 1949. *5B. UW. Crenauos, JAH, 99,. 
971 (1954), 4B. NH. Tpu6xoscekxuk, Tl A. Ananacesuy 56.H. Crena- 
HOB, Tp. Muct. du3. wu Matem. AH BCCP, Bs. 3 (1958). ®B. UW. Crenauos, Jitomnuec- 
‘WeHIMA COKHbIX MomeKky, H3—q. AH BCCP, 1955. °C. 9. ®puw, Yen. cus. nayk, 53, 
Bo) (1951). o7 MA H.+ Auretnite’s,- = Bi BY Ant onon-P'oman ose xk HH, 
Bb. UW. Crenauos, M. B. Pox, KOTO, 28, 253 (1955). *B. Tautaep, Ksanto- 
‘Bax Teopuxa u3nyyenus, WJ], 1956. 


Jloxnayn AkaygemMun nayx CCCP 
1958. Tom 121, N 3 


BHO®H3HKA 


HM. M. BACHJIbEB, WHHb CY-IOHb x H. JI. PbIBAJIKA 


JIEHCTBHE PEHTTEHOBCKOrO OBJIYYUEHHA HA COJEP)KAHHE 
XJIOPO®UIJIA WH TEMMLEJIJIIOJIO3 B JIMCTbAX MNUEHMILbI 


(IIpedcmaenexo axademuxom A. JI. Kypcanoeeim 1 IV 1958) 


ComepKauue xnopogduaaa. B onpirax c o6myuennem pacte- | 
Hui Bcerga OOHapyxXuBaeTCH H3MeHeHHe B OKpacke sMcTbeB. IIpu AocTaTOuHO | 
OOJbUIMX J03aX OGJYYeHHA, KOFa POCT MOMHOCTHIO NOLABAeTCA (AIA MpOpocr- | 


KoB mmeHulbr 3000 r vu BpIlle), yxKe Yepes HeMeJIIO JIMCTbA M3 CBETJIO-3eJICHbIX 


CTaHOBATCA TeEMHO-3eeHbIMH. MoxHO ObluIO MpesMoslaraTb, YTO IpHYHHOH STUX | 


H3MeHeEHHH ABJIAIOTCA H3MCHEHHA B COMepKaHHN Xopopusaa. Huxe mpuBo,Ar- 
CA Pe3YJIbTaTbI OMbITOB, MPOBeACHHBIX JIA MpOBepKH STOO TpeAnoOmKeHuA. 


CemeHa O3HMol nueHuib! 599 npopalllMBasiucb B BOJONPOBOAHOH Bose H Ha | 


BTOPble CYTKH PacKJabIBaIHCb Ha MVJI€KCHTaCOBbIX CeTKaX Ha YallKax Koxa, 
HallOJIH€HHbIX JIOBePXY NHTATeJIbHLIM pacTBOpoM Kuona. Pocr pacTreHul mpoKc- 
XOJHJI B JIOMHHOCTaTe IPH MOCTOAHHOM OcBelleHHH (sammp JIC-30) u Temnepa- 
Type 23-+2°. B 4-cyrouHoM Bo3pacTe MpopocTKH B YaCTH YalleK OOyUaNHCb pH 
nomMouu annapata PYM-3 npu ycnoBuax 15 ma, 180 kB, np MomlHOcTH Jo3bI 480 
ui 530 r/muH, 6e3 dusbtpa. Jlosp1 o6myuenua 1000, 3000 u 5000 r. Onpe- 


WeseHue COsepKaHuA XMOpopusia MpousBosLusocb mo TogHesy (*) uepes 4, 13 | 


u 14 jHet nocule O61yueHna. IIpu yo3e o6rysenua 1000 r poct pacreHul He Obi 
OJIHOCTHIO NOLaBeH, upH Zo3sax 3000 u 5000 r nogzaBsenue pocta ObiI0 NOHOe. 

Kak BHAHO 43 Tab. 1, MOoce OOyUeHHA pacreHnh Qo30H 1000 r u3mMeHeHuA 
cowepKaHuA XNOpouisia OblwIM CpaBHUTeIbHO HeOoubuIHe. Ilocue o61yyeHHA 
joson 5000r yxe Ha 4-H JeHb coflepxKaHHe XMOpodua B IMCTbAX YBeMUMOC, 
M 9TO YBEJIMYeHHE OKAa3aJIOCb elle OOJIee SHAYHTEJIDHBIM B JasibHeliiemM. O6syue- 
Hue Roso0n 3000 r na 14-1 ReHb Aaslo TaKxKe 3HAWNTEbHOe YBeINYeHHe COepKaHHA 
XNOPOMUINAaA B JIMCTbAX. 

Takum oOpasoM, B pesyubTaTe OOYYeHHA PacTeHH NOWaBJIAIONLUMM pocT 
O3aMH B JIMCTbAX HakallIMBaeTca xsopopu. Ho, Kak ObluIO NOKa3aHO paHbiile 
(*), HemocpexcTBeHHOM NpH4MHOM yBeMueHMA COep2xKaHUA XOpopusa y 06- 
JIYYCHHbIX PaCTeEHHM ABJIAeTCA He CaMO OOJIYUeHHe, a BbISBAHHOe HM MOLaBseHHe 
pocta pactreHui. : 

ComhepkKanue remuneanawao3. B 1934 r. Bexequxtom u Kep- 
CTeHOM (*) OblIO MOKa3aHO, 4TO Noce OOYYCHUA HAMOUEHHDIX CCEMAH MUICHHILbI 
HeOOJIbINMMH JLO3aMH PCHTTeHOBCKUX JIy4ell WMacTaTM4ecKad AKTUBHOCTh KJIeTOK 
yBeJIMUMBaeTCH HW B IpOpocTKaXx HakallIMBalorca caxapa*. I]pu noBbINeHUM JO3bI 
OOJIYYCHUA MpOHCXOAUT OOpaTHHI mpotecc. 

B orimuve OT CeMAH, B BEreTaTHBHBIX OpraHax MMeHUI[bI KpaXMaJl Kak 3amac- 
HbIM IPOLYKT OTCYTCTBYeT, eFO POb BHINOMHAeT caxaposa. Ho scerfa umeetca 
SHAYMTeIbHOe KOJIMYECTBO A pyroro NOABHXKHOrO NOMYreBoa — reMUIeJVI0- 
J103bl. B cBaA3M C STHM MbI IpeAMpPHHAM U38y4eHHe elcTBUA PpeHTTeHOBCKOrO 06- 
JIYYCHHA Ha TeMUUWeMIONO3bI (CM. Tabs. 2). 


*Jlo3a u3Mepslacb MpokomKUTeAbHOCTbIO OOMyYeHUA B CceKyHax. Yenosna oOmyueHHaA: 
10 ma, 18 kB, @useTpH: amomunuit 0,035 mM u wemmodan 0,04 mm. JIuacraTuyueckand aKTHBHOCTb 
TOBbILMATaCb Tipu OGyYeHHH 5 ceK., ColepxaHne CaxapoB yBemuunsOcb c 90 no 100 mr una | r cy- 
XOrO BeCa IPOPOCTKOB, BbIPauluBaeMbIX 7 HEM B TeMHOTE. 
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BLITUO IdLHeHdeg 


*hALOO ard0u qHaty Y-hy] 


“hAWQO 330 qHoY H-ey 


*hAwrgo o1rs0n ano H-¢y 
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O XBILOnL @ eLrirudodorx Bune dato 


BUHOHONE]Y 


O6bexkT ucceOBaHHA, YCOBUA OOJYYeHHA H BbIPallMBaHMA pacTeHH Obi} 
Take 2Ke, Kak H Ip onpeyeseHuu CodepxKaHHA XMOpopusa. | 

Analu3 TeMHIeWIOI0S MpOBOLMICA Tak. Cyxwe JIMCTbH pacTHpaJIHcb 0» 
TOHKOorO mopoka (1/, mM). Hapecku nopomka no 200 Mr skcTparHpoBaJINCh LIA 
yWasleHUA CaXapOB, H XOPOUIO OTMBITbIi OT CaXapOB OCTaTOK OOpadaTHIBaJCcA 
9% HCl ua BoxsHOH 6ane B TeyeHHe 3 uacoB. JlabHeHWIMe ONepalluu mo onpe- 
JIeIeHHIO CaX apoB, OOPasOBaBIIIMXCA H3 TEMHLEJJIOIO3, MPOBOLWIHCh NO MeTOLLy 
Xaregqopua u Vencena. Texuuka 9THUX onpeseeHuii Oblia OnMCaHa paHbule (*). 

CBeeHHbe B TaGJIHIle OMbITbI MpOBeyeHbl B pasHoe BpeMA. Tem He MeHee, | 
BO BCeX OMbITaxX MO BIMAHHeM OOJYYeHUA PacTeHul COsepxaHhe TEMULEIOIOS 
B JIMCTbAX CHMKasocb. Kakux-H60 OMpeeJIeHHbIX Pa3sJIMUHH B JeEMCTBHH O03. 
o6myyeHua B 3000 r u 5000 r He BEIABHJIOCb. 

OnucaHHble OMbITbI BCKPbIBalOT BaxKHYy!O CTOPOHY JelicTBHA HOHMSHPYIOULNX | 
M3J1YYCHHH Ha pacreHuA — JeMOJIMMepH3allH CIOXKHbIX yYrveBoLOB. I Iporecc Jeno- 
JIMMepH3allHu MoceqHee BpeMA CTaJl MpeAMeTOM CilellHaJIbHOrO BHHMAaHHA B. 
pagMoOuouoruH (°). : 


VWuctutyT Ononoruueckon cbu3uku Tloctynuso 
Akajleman Hayk CCCPI 3 II 1958 


UMUTHMPOBAHHAA JIATEPATYPA 


17. H. Toaues, Crpoenue xsopousna u MeTOAb ero KoMYeCTBeEHHOFO ompesese-- 
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Tp. mpuka. Oor., reer. wu ceneku., 27, Ne 5, 47 (1931). 5A. M. Ky 3nn, Has. AH CCCP. 
cep. 6uon., Ne 3, 273 (1957). 


452 


Horsage Akagemuu nayx CCCP 
1958. Tom 121, M3 


KPHCTAJLJIOL PA®H 4 


A. A. TIOTOBA 


NOJIY4YEHHE MOHOKPHCTAJIJIOB ®EPPHTOB METOJOM 
BEPHEWJISA 


(ITpedcmaeaeno axademuxom A. B. Hl y6xuxoeem 17 II 1958) 


HccneqopaHua cBolicTB (beppuTOBbIX MaTepHasOB NO HacTosmero BpeMcHH 
} TIpOBOAATCA MpeMMyilecTBeHHO Ha NMOJMKPHCTaWIMYeCKUX OOpaslax WAH Ha 
M@JIKMX KPHCTaaXx, BbIpalleHHbIX B pacmaBe pacTBopa. 
|B WUacrutyte xkpuctannorpapun AH CCCP nosyueunsi 
MOHOKPHcTaJbl ceppHToB MeToyoM BepHeiua (1,2) B  Ku- 
CJIOPOAO-BOAOPOAHOM IilaMeHH*. C 9TOH Welbio mpuMeHeH 
KPHCTaJIM3alMOHHbIM anmapaT koncTpyKunu C. K. Tonosa (°). 
McxofHbIM MaTepHaJiOM CJLYKWa WHXTa, MpMroroBweH- 
Had [pOKaJIMBaHHeM CMeCH %KeJle30aMMMauHbIX KBAaCILOB U 
CePHOKHCIBIX COJIeH JBYXBaJICHTHBIX MeTaJJIOB. Bpipauenpl 
| KpHCTaJJIbl H3 IWHXT, COMepxauluX pasIMYHOe KOMMUeCTBO 
oxucioBp Mn, Co, Ni, Zn, Mg — Mn, Mn — Zn u Ni — Zn. 
| PasMepbl KpucTasioB: BuamMerp 4o 7—8 mm, / jo 50 mM 
{puc. 1), B OTebHBIX clyyaax oO 90MM. OrHomteHHe H,: O, 
B lWwaMeHH cocTaBAIO mupH sToM 0,7-— 1 no o6bemy. 
MouoKpWcTasbHocTb oOOpa3l0B Mo_TBepxKyeHa peuHTre- 
HOBCKHMH WM TOHHOMeTpHueCKHMH UccJeqoBaHHamu. Ilocaey- 
HHe MOKa3aJIH, YTO MPH CaMOMPOH3BOJIbHOM KPUCTaWusallun 
B ONTHMAJIbHBIX YCJIOBHAX deppuToB Mn u Co Hanmpasuie- 
Hue pocTa KPHCTaJJIOB COBMaaeT MpeHMYIeCTBeHHO C Ha- 
“mpaBjeHuamu: y Kpuctanmos Mn —c [111], y Coc [110]. 
TpBepfoctb KpucTai0B 6—6,5 no wkase Mooca. 
; B WeaxX YyCTaHOBJIeHHA CTEMeHH OJHOPOAHOCTH NO JWIHHe, 
| KpPHCTaJJIbI MOABeprasucb xHMHYeCKOMy aHalH3y. Jia uccne- Puc. 1. Mouxo- 
JOBaHHA ObIMM B3ATHI JBa MOHOKpHctamta Mn-deppura no puerta = Mn- 
3 depputa (H. B.) 
7X 7X 45mm, wumeroujwe coctTaB, OJIM3KHH K CTeXHOMeT- 
| pHueckomy, HO C H€3HAUHTeJIbHbIM H30bITKOM MapraHila. 
| Bepummupt (5 MM), cpeqHHe H HuxKHHe YacTH (110 10 MM) KpucTamm0B oTpe- 
. 


3aJIMCb «aJIMa3HOM MHOH, KaxkKQbIi KYCOUeK B OTACJIbHOCTH pa3Mesbuaca u 
3aTeM HaBeCKH pacTBopssMcb B ropsuelH HCl. 
Ta6auua ft 


Ne kpucctasa| pee Te NG Mn,O., % Ftt, % 
1 HmKuaa 4,30 Her 
Cpequaa AL GPAg Her 
Bepimua Cure ybl Her 
2 HwKknaa Aoi Her 
CpeqHan 4,48 Her 

Bepmmua Her Curent 


YuuTppad panee mpoBeseHHble ucculeqoBaHua (*,°) aHasiu3s OrpaHvunBacs 
onpefemeHvem cofepxanun Mn,O, u Fe". PesysabratTsl avalu3a lmpvBesenbl 
B Ta6J. 1 (moBTOpHocTbh AByXKpaTHas). 


* Pa6ota mpopezena npH yuactun A. C. Kapoponkunolt un HW. YW. Kapruna. 


Kak culeqyeT H3 MPHBeeCHHbIX JaHHbIX, KPHCTaJlJIbl NO COCTABY JOCTATOUHO: 
OMHOPOJIHEI, XOTH HaGwOaeTca ca6an TeHJeCHIUA K YBeJIMUeHUIO COJepKaHin 


rayCMaHHTa B HallpaBJICEHHH K OCHOBAHHAM KPHCTaJIVJIOB. Pa3Hulla B COJ€p*kaHHhi 


Mn,O,4 o¥eHb He3HauHTeJIbHa WU HAXOMUTCA B pesesaxX OWIMOKU aHaJIH3a, UCKJIIO- 
YeHHe COCTABJIAIOT CaMble BEPXHHWe YaCTH KPHCTaJJIOB. ITO MOKHO OObACHHTD. 
110-BHJMMOMY, TeM, YTO BepLIHHbI KPHCTaJVJIOB JO MOMeHTAa IIpekpallleHHA pocta 
HaXOJATCH B TOH YaCTH TWwlaMeHH, rye oTHOWeHHe H,: O, CABHHYTO B CTOpOoHY 
YBeJIMUeHHA COepxKaHHA BoMopora. 

Tlocrynuao 

12 Il 1958 

UMTMPOBAHHAA JIATEPATYPA 


L Aw Ve tamed Las CowRs, 135,.79 (1902). 2 Baud 3 S:C:0 tt...) « Glee ive moos 
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*A. E.. Arkel, E. Verwey, M. van Bruggen, Rec. Trav. Chim. Pays-Bas, 55, | 


331-(1936). FP RES. Wels z, J. Am. Ceramis’ Soc:, We 4; 139° (1957). 
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XHMH fl 


B. T. BOPOHHH, O. H. TOJIKAYEB u H. A. MPEOBPA)KEHCKHH 


CHUHTE3 METHJIOBbIX 3@HPOB H3OMEPHbIX XOH]PO®OJIMHOB, 
XOHJOJEHAPUHOB H TYBOK YPAPHHOB 


(ITpedcmaeéaeno axademukom A. H. Hecmeannoseim 7 III 1958) 


PaccmaTpuBant MovieKkysy d-Ty6okypapuua (I) (1), MoxKHO BHJeTb, UTO OHA 
MMEECT J[Ba ILCHTPa ACHMMETPHH, YTO MO KJlaCCHYeCKOH TEOPHH CTPOeHHA Mpesnoua- 
raeT CylUlecTBOBaHHe JByX palleMHyeCcKHX (POpM HU YeTHIPeX ONTHYECKH AKTHBHbIX 
H30MEPoOB. 

IlpHHumMas BO BHHMAHHe CCHOBHBIe NOMOKeHHA KOHCPOPMAaLMOHHOrO aHaJu3a 
JIA TPeTHYHOFO OCHOBaHHA, XOHAOMeHApuna (II a, 6, 8B, r; R = H, R’= CHs) 
WM ueTBeEPTHYHON ero couH, TyYOoKypapHua (III1 a, 6, B, r; R = H) Tompko Besez- 
cTBHe H30MepHH pH Ci w Ci” MOxKHO MPHHATh YeTbIpe palleMuyecKHe (POpMY JBI. 

IIpupeeHHble (POpMyVJIbI OCHOBHBIX aJKKaJIOHOB TPYOOUHOTO Kypape He OTpa- 
KAIOT elle H3OMeEPHH, OOYCJOBJIEHHOM WMC- H TpaHC-MOJIOKeHHAMH 3aMmecrTHTevJeli 
IpM a30Te TPpeTHYHbIX OCHOBaHHH, a TakKKe KOHMOPMallHeH TeTparuAPOuU30XHHO- 
MMHOBBIX Aep. 

B suTepatype HeT onpeevIeHHbIX CBEJ@HHH OTHOCHTeJIbHO KOHHUTYy pallu TerT- 
DarupON30XHHOJIHHOB. OHaKO B COOTBETCTBHH C MOCJICMHHMH padoraMH 10 TeT- 
DaJIMHYy HW eo MpOM3BOHbIMH MOXKHO NPeANOMOXKUTh, YTO TerparuApOu30XHHOJIN- 
HOBbIe€ AJ[pa B HEKOTOPHIX CJTyYaAX MOTYT CYUIECTBOBATb B Pa3sJIMUHbIX (POpMaXx: 
Kpecua (IV a, 0, B, r) H BaHHbI (V a, 6, B, ©), HCKaxKeHHbIX BCJIEACTBHe NpH- 
YTCTBUA APOMATHYECKOLO KOVJIbIla B KOHCHCHPOBAHHOH CHCTeMe TeTParuApous3o- 
IXHHOJIMHOBOPO Ajlpa. OTH BUAbI H3OMepHH, NO-BHAHMOMY, JOJDKHbI HMeTb MeCTO 
A [JIA KyPape aJIKaJIOHJOB, YTO COOTBETCTBEHHO YBeEJIMYMBAeT YHCJIO BO3MOXKHBIX 
H3OMePoB. 


\ 
| 


| Kpome toro, BBY HemlsOCKOCTHOrO CTpoeHHA MaKpoOlluksHuecKol WusPpup- 
lloit CucTeMbI, KOTOPaH MOXKeT HEOLHOSHAYHO pachosaraTbcA B MpOCcTpaHcTBe, 
MHCIO BO3MOXXHBIX H3OMePOB elle BOspacTaer. 

Hamu Opa paspaGorana cxeMa CHHTe3a XOHIpooNHa, XOHTOLeHAPHHa, 


|| 


}yOokypapuua HM UX SupoR, OTMMYAIOlaAcA TeM, YTO WeHTPbl aCHMMeTPHH T10- 
liBAAIOTCA Ha MOCeMHUX CTayMAX CHHTe3A, KOTOPble NPOBOLATCA B MATKUX YCJIO- 
| Max, He BeAYIONMX K}pa3sM4HOrO pola H3OMePH3allHAM, oOp allleHUsAM HT. II. 
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[loq6opom coorBeTcTBy!OllHX YCOBHH HaM yaJlOCb MpOBeCcTH peakIHH C o06pa3o- 
BaHHeM Pa3HbIX H3OMEPOB Hl OCYILeCTBUTb TAKUM OOPa3s0M CHHTe3 JBYX U3OMEP HEI 
.O-mMeTHIXOHIpo@oumHos (II, a—6, B—r; R = CHs; R’= H), AByx u3somMepHbD 
O,O’-aumeTuixoHgofqeHzpuHos (II, a—0, 
p—r; R = R’=CHs) m4 YeTEipex H30MeyR, 
HBX  O,O’-qumeTusTy6oKypapHHioLuow 
(IIT, a, 6, B, Tr; R= CHs-X—J). 

CuuTe3 OCYIIeECTBIAJICA  CJIeEXYIOULHM) 
o6pasom: | 

Tonyuenupt pauee 1-(4’-oxcuOensuul)- 
6-metokcn-7-| 2” -meroKcu-5” -(6”, 7”-7WuMeT- 
oKcu-8” -6pom- 3”,4” -].MrH{pOH30XHHO- 
auu-1"”-meTug) -ceHoKcH] -3,4-2HrHqpou3o- 
xuHomuH (1) (VI) nompepraica yJib- 
MaHOBCKOH KOHJeHCalHH B MpHCcyTCTBHM 
MelM, NoTaliia H MHpHAuHa, Hu MposyKT Oe3: 
BbIJeJICHHA BOCCTAHaBJIHBaJICA WHHKOM Bi 
pa30aBJIeHHOH yKCyCHOH KHCJOTe, NpHyeM! 
ObIIH BbINeeHbI XJIOPrHApaTbl ABYX H30-) 


Puc. 1. Yaprpaduoneroppie cmeKTpbI MED HOI (popm O-mernaxoHApopomna (I, 
JMMeTHUOBEIX aapos TyoKypapuniionn- R = CHs, R’ = H): A—t. ma. 120 
na. 1—4—uomepa cone (coorserct- 125° uv B —vT. ma. 181—185°. 
BylOT HOMepaM B TeKcTe),5 — IpHpOAHBIH Cueqyer OTMeTHTb, 4TO 3Ta peaKUHA 
sey mpoTeKaeT C Ooslee BBICOKHM BbIXOJOM pH 
IIPHMCHEHHH BeLLeCTB C He3all\HU,eHHbIMu 
(PCHOJIbHBIMH THAPOKCHaMH, T. €. Mp CHHTe3e XOHApodouMHa u TYOOKy- 
papuHa. | 
Ocuosanna Il (R = CH3, R’= H), A ub, getcrBuem woguctoro mMernia 
mpeBpalllasiMcb B HOATHApPaTbI COOTBETCTBYIOUIUX H30MepHbIX O,O-qHMeTHJXOH- 
jogeHapuuos (Il) R = R’ = CHs): A—t. na. 159—163° (uz sTHOBOro cnHp- 
ta) uw B — vt. na. 173—176,5° (u3 stumoBoro cnupta). 
M3 nocieqHuX 3aTeM ObIWIH NOTYYeHbI HOAMIbI ueTbIPeX UYeTBeEPTHUHDI*) 
-AMMOHHeBBIX OCHOBaHHH III (R = CHs, a, 6, B, DP). 
V3 ocnopanua II (R = CHs, R’=H), A, nomyyenni comm (cm. puc. 1). 
I. T. na. 198—201° (3 Bomb). Avane (cHupT) 230, 280 mu (Ige 4,575; 
-3,9403); Ainn 265 Mu (Ig e 3,7795). 


lnewererey WRG. “oon “OCs Isl Sallis Zioisa IN) PA ile 
Cag HagOgNoJe-3H20. BprunemeHo %: C_ 50,0; Int SROs N 72,92: 


2. T. na. 137—139° (ua cmecu sTHoBbI capt —scbup). Amaze (CmMpTy 
225, 280 mp (Ige 4,5996; 4,2748); daw 265 mu (Ig ¢ 4,1763). 


Haknewo %: C 50,22: 50,10; H 5,838; “5,)28% PNe2) Si 
Cag HagO¢NoJo-3H20. Batuncateoo %: C 50,0; jal 3), O88 Nes 92. 


M3 ocnopanusa II (R =CH;, R’ =H), 5B, nonyuenpi cos: | 
3. T. mi. 257,5—259° (43 9stusoBoro cnupTa). Awake (cmupT) 225, 280 mus 
(Ig ¢ 4,5090; 4,0426); Av 260 mu (Ig ¢ 3,8353). | 


Haitigzeno %: C 49,5; 49,85: H 5,44; 5,4; N 3,07; 2,90 
Cap HagOgNoJo:3H,O. Buruucueno %: C 50,0; Fis) 9s N 2592: 


4. T. na. 195—197° (us cmecu aterou — sbup). Anaxe (enupT) 225, 280 Mu 
(Ig 2 4,4920; 4,1323); Avon (260° mp (lee 3,9780): | 


Hafizeno %: 
CyyHagOgNoJo. Baruncneno 9 
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Tpetuii oOpasel, oKasauica HavOonee cooTBeTCTBYIOLIHM MIpHpoquomMy juMe- 
a atupy TyOokypapuuiozuza. 
- at. 262—264° (u3 sTunoBoro cmupta). Amaxe (cmupr) 225, 280 
(Ig2 4,7585; 4,0735); hun 260'mu (Ig © 3,7308). en a 


CH,O—7 


Vf" 
6 OCH, 


Hafineno 4: C 49.9; H 4,56 
CapHagOgNoJe-3H2O. BaruucneHo %: C 50,0; H 5,59, 


| 
Mockosckuii! HHCTHTYT TOHKOM xHMMYeCKOl TexHONOrHH Tlocrynuso 
um. M, B. Jlomonocosa 7 IIT 1958 


UMTHPOBAHHAA JIMNTEPATYPA 


1JI. B. Bomkosa, O. H. Tonxaues, H. A. Tipeo6paxeunckuih, JAH, 
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Jloknagp AKajwleMun HaykK CCCP 
1958. Tom 121, Ne3 


Useu-Koppecnongzent AH CCCP B. B. KOPWUAK u T. M. ®PYH3SE 


O HEKOTOPbIX 3AKOHOMEPHOCTSAX H3MEHEHH A 
TEMNEPATYPbI MJIABJIEHHA B FOMOJIOTHUECKUX PAYIAX 
FETEPOWENHbIX MOJI“MEPOB 


Bonpoc 0 cBA3H MexK LY CTPOCHHEM MOJIMMepoB HU UX CBOHMCTBaMH npeAcTaBs Ae? 
OOIbIIOH HHTepeC M ABJIAeTCH OOBEKTOM MHOTOUHCJCHHBIX HCCIEAOBAHUH. | 
Hamu Opi10 paHee OTMeyeHO HaJIMUHe CBASH Mex Ly TeMNepaTy POH MaBJIeHHs 
HW CTPpOCHHEM MOJIMMepHOH Welln B pA PeTepOllenHbIX NOJIMaMUOB C YETHBIM UHC 
JIOM M€THJICHOBbIX rpymn B 3BeHe (*). Ota 3aBHCHMOCTb MEX Ly TeMNepaTy pou Waw 
JICHHA HW COOTHOLICHHEM AMM JHbIX MH METHJICHOBbIX PpyMll BbIPaxKaeTCA ypaBHeHHe? 
y = 7x + 110, rye y — Temnepatypa MaBleHuA, x — COOTHOIIeHHe aMHjLHbI | 
WH MeTHJICHOBbIX TpyNM B MOJIAPHbIX Mpowentax. HasMune rpaduyeckol 3aBucH 
MOCTH M@X*KLy TEMMepaTypaMH M1aBJICHHA HW YHCJIOM ATOMOB B 3BeHe Y BT 
oTMeyaH TakxKe Iamnerbe wu OsboH (7) H Xuma u Yoxep (°). | 
Bovsiee BHUMaTeJIbHOe paccMOTpeHnHe STOFO BOMpOCca, MPOBeCHHOe HaMH BNC 
cleACTBHM, MOKa3al0, YTO JMHeMHaAA 3aBHCHMOCTb HMeeTCA HE TOJIbKO B PAA) 
YeTHbIX MOHaMHOB, HO HW B Apyrux pAyax rerepOlenHbIx MOMMepoB. C 93TO 
ILeJIbIO HAMM ObIIM PaCCMOTPeHbI FOMOJIOFHYeCKHE PAJ{bI MOJIMMOYEBHH, MOuIHaM! 
JOB, NOJHMYPeTaHOB, NOMHSPUpOB U NOMHAHTHAPHAOB. OKa3aslocb, YTO BO BCE} 
9THX pxAax HaOsOaeTCA COBEPLICHHO ONpeeIeHHaA 3aBHCHMOCTb M@XKLy yd 
JIOM METHJICHOBBIX Ppyll B 3BeHe H TeMMepaTypaMH MaBJIeHHA NOMHMepoB. Oca 
6eHHO JeTaJIbHO MbI NOAOOpaH MaTepHad NO NOMaMujaM (*); OcTaJIbHbIe Kad 
CbI COEAMHEHHH Ob 3aTPOHYTHI Goee Gero — JIA TOFO TOMbKO, YTOObI NOKes 
3aTb, UTO PaCCMaTPHBaeMbIle€ BOMPOChI MMEIOT OGULee 3HAYEHHE WIA BCeX Kwaccal 
reTepOWeNHbIX MOJIMMepoB. | 
CxoJCTBO M@xKAy yKa3aHHbiMH BbILNe PasJIMYHbIMH BUaMHM MOJIMMePOB OK4EI 
3alOCb HAYUIMM Tak JlasleKO, 4YTO pH rpapHyeckoM H300paxkKeHHH 3aBHCHMOCT 
MexKy TeMiepaTypoH MlaBeHHA HM TeTepolenHOH XapakTepHcTHKON (rerepa 
enHad XapakTepHCTHKa MpecTaB/AeT OTHOMCHHE UHCIa rerepocBsaA3eli B 3BeH 
K UMCJIY MeTHJICHOBbIX Fpynn B NpolenTax (°)) O6Hapy2xHNOCb, 4TO BCe JIMHE 
Ha rpaduKe MepecekaloT OCb OPAMHAT B OHO TOUKe. | 
Kak BUHO H3 puc. | a, B KaxKJOM PAY 9KCMePHMeHTAaJIbHbIe TOUKH XOPOLI 
JOKaTCA Ha MpsAMyto WHHuIO. TakuM OOpasoM, B KaxKOM PAY OMHAKOBO HC 
CTPOCHHbIX MOJIHaMHOB, KaK H B APyrHX Ksaccax CoeAMHEHHH, KOTOpHIe Oy Ly, 
PpacCMOTPeHbI HaMH HH2Ke, HMeeTCA JIMHEMHAA 34BMCHMOCTb MeX*KY Temmepatypo 
NaBJICHHA H PeTepOWeMmHOK XapakTepHCTHKON. Yroul HakJIOHA JIMHHH, BbIPakak 
IHX 3aBMCHMOCTh TeMMepaTyPbI M1aBJIEHHA OT reTepOlenHOH XapakTepHcTHKH) 
H3MeHACTCA, TAKMM OOPas0M, B 3aBHCHMOCTH OT CTpoeHHsA 3BeHa. B pay nome 
aMHOB HaHOOJIbIIMH yOu HaKJOHA HMEIOT NOJMaMHAbI, MOMYYeHHbIe H3 KHCVIC 
M JMaMHHOB C YETHbIM YHCJIOM M€THJICHOBbIX rpynn B MoseKysie. MHTrepecuo oF 
M€THTb, YTO HeOe3Pa3/IMYHBIM ABIIACTCH TO, HAXOMUTCH JH HeYeTHOe UNCMIO MeTH 
JICHOBEIX TPyMN B WHaMHHe WIM B AMKapOoHOBOK KucOTe. B Tom culyuae, KOFI 
MbI HMe€eM J[MKapOOHOBbI€ KHCJIOTbI C YETHbIM UMCJIOM METHJICHOBbIX rpynn u WHE 
MHHBI C HEYCTHDIM YHCJIOM, YFOJI HaKJIOHa COOTBETCTBYIOINeH MpAMO OoubIE 
1eM B TOM Cilydae, KOra Mbl HMeCM NOMHAaMHIbI, NOJLYYeHHbIe H3 LHKapOoHosply 
KUCJIOT C H€YCTHBIM YHCJIOM METHJICHOBbIX FPYNM H AHAMHHOB C YeTHBIM 4NCIO 
MeTHJICHOBBIX TPyNNB MOweKy Je. HanMenbluinli yrow HakJIOHA HMEIOT HOMMaMH 
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NOJIYYeHHbIe H3 AHKApOOHOBbIX KUCJIOT HM JHaMHHOB C HEYeTHBIM UHCJIOM MeTH- 
JIGHOBbIX Pym B MOJeKyse. 

Ha puc. | 6, mpupeyenst Jannpie, noyueHHbie jis MOJIHYPeTaHOB, MOJIMMO- 
Y€BHH H MOMMAHTHAPHAOB. Secb MbI Tak2Ke HAaGIOaeM JIMHEHHY1O 3aBHCUMOCTE 
Mealy TeMNepaTypaMH MlaBJIeHHA B TOMOMOPHYeCKUX PAaX YKa3aHHbIX MOJH- 
MepOB H BeJIHYHHOH HX rerepolenHOH XapaKTepHCTHKH, MPpHuYeM HaKJIOH JMHUIi 
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Puc. 1. M3menenne remnepatyp mlapsenna B paly: J — nomuMoueBnHbl, 2 — ToMaMHAbI C 4eT- 
HbIM UHCIOM CH>-rpymil B AMaMHHe HW KUCIOTe, 3 — TO Ke NO YTOYHEHHBIM JaHHbIM, 4 — M0- 
J1MaMUJbI H3 JMaMHHOB C YCTHBIM H KHCJIOT C HEYETHBIM YHCIOM CHo-rpynn, 5 — mouMamuybl 13 
JMAMHHOB C HEYCTHBIM MH KHCJIOT C YeTHBIM UNCIOM CH2-rpynn, 6 — NowMaMHAbI 13 [HaMHHOB 
W KHCJIOT C HeveTHBIM uncIOM CHe-rpynn, 7 — nolmypetanpl, 6 — MouMaHruypHAbl C YeTHIM 
ynciom CHe-rpynn B 3BeHe, 9 — noAM>apupbI H3 PIMKONeH UM KHCAOT C YETHIM YHCOM CHe- 
rpynn, /0 — Tox*xec HeyeTHBIM UncIOM CH»-rpynt B kHCAOTe, 11 — nomManruypHApl c Hever- 
HbIM 4UnCIOM CH2-rpynm B 3BeHe 


ipu nepexoye OT NOJIHMMOUeCBHH K NOJIMY peTaHaM M K NOJMaHrHApuyaM pe3sko Me- 
HAeCTCH: B TO BPCMA Kak VY NepPBbIx ABYX KJIacCOB COeCJMHEHHU C POCTOM LreTepo- 
lenHoli XapakTepHcTHKM HaOsOJaeTcH BOspacTaHHe TemMepaTyp MaBeHHs, 
y NOJIMaAHruAphAOB MMeeT MecTO oOpaTHasA KapTHHa — C PpOCTOM rerepolen Hol 
XapaKTepHCTHKH TeMMepaTypa MWJ1aB/IeHHA MOHHKaeTCs. 
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Auanormunad 3aBHCHMocTb HaGuliojlaeTca TakxKe H B CJLyyae NOMMSPpoB, 
Kak 9TO BUAHO U3 rpacbukKa, mpHBeseHHOrO Ha pH. | 6, MpHueM B Cy4ae NOJIM- 
9(PUPOB UMeIOTCA Tak?Ke OTMMUNA MEK Ly MOIMSpUpaMH M3 WHKaPOOHOBBIX KUCJIOT 
C UeCTHbIM UHCJIOM METHJIEHOBbIX Fpynn MU MOMSPUpaMu, NOJYYeCHHBIMM U3 KUC- 
JIOT C H€YCTHBIM UHCJIOM MeTHJICHOBbIX py B MOJeKYJc. 

B cayyae nosmMapupos, Tak 2Ke Kak UB Cly4ae MOMaHrHApuyoB, Temmepatypa 
MWIaBICHHA MOHWKAeTCA C YBeJHYeHHeM FeTepOWeMHOM XapaKTepHCTHKH, B OT- 
JIMUMe OT HOMHAMHAOB, MOJIMyYpeTaHOB HM MOMMMOUeBHH, rye UMeeT MecTo OOpaT- 
Haa 3aBucumocts. Ilo-BHyuMOMy, 9TO pasIMuHe MeKYy NomMspupaMu H MoMaH- 
rHpuaMu, C OAHOM CTOPOHbI, H BCEMH MOJIMMepaMH, COfepKalllMMH a3oT B Ile- 
NH,—cC pyro, onpeyeiserca TeM OOCTOATEbCTBOM, YTO AMHAHbIC TPYMIbl, 
OlarojapsA CNOCOOHOCTH K OOpas0BaHHtO BOAOPOAHEIX CBASCH, IPH CBOCM HaKON- 
JICHHH B MOJIeKyJIe YBEMUMBAIOT MpOUHOCTh CBASEH OTEJIbHbIX Wemen Apyr c Apy- 
TOM, 4TO H BbIpaxKaeTCa B pocre TeMMepaTypb! MiaBeHua. Haodopor, nomuadu- 
PbI H 1OHaHTH publ, AMeroulHe SPUPHbIe KHCIOPOAHbIe CBABH, OHM Kal0T TEMIIe- 
paTypbI MaBJICHHA Mp yBeIMYeHHH TeTepolWenHOH XapaKkTePHCTHKH, T. e. MPH 
HaKOMNJeHHH MpOcTHlxX sx*PHpHbIX cBAseH B emu. [Ipocrad sPUpHaxk CBA3b ABJIACT- 
Ca (PAaKTOPOM, «Pa3MATUaIONLUM» CTPyKTypy Wenu, H HaKOMIeHHe Mpocrbix scup- 
HbIX CBxA3eH MPHBOAUT K MOHMKeHMIO TeMMepaTyPpbIl MWw1aBJIeHHA B PAY MOJIH- 
apupoB HM NOMMAHTHApPHAOB. 

Hamu Opin cocTaBJleHbl ypaBHeHHA JIA KaxKJOM H3 paCCMOTPeHHBIX rpynn 
CoeMHeHHi, KOTOpHle coOpanHl B Tab. 1. OTH ypaBHEHUA COCTAaBJIeHb! OOBIUHBIM 
CNoco6oM [Wiad cy4ad MpAMol, Mpoxoxauelt uepes WBe MaHHbIe TOUKH. Kak H3- 
BeCTHO, B 3TOM yYpaBHeHHH KOSPPMUMeEHT UPH X WpeMCTaBJIAeT TaHTeHC yrvila Ha- 
KJIOHA TIpAMOH K OCH aOcIlHcc, a CBOOOAHbIN WIeH MpecTaBsIAeT TOUKY Mepeceye- 
HHA JIMHHH C OCbIO OpANNaT. Kak BUAHO Ha puc. 1 a — 6, SKCIePHMeHTaJIbHBIe | 
TOUKH AOCTATOYHO XOPOUMIO JO*RKaTCA Ha COOTBETCTBYIONIMe MpPAMbIe JIHHHH, M10- 
CTPOeHHble MO MPpHBeeHHbIM B TaOw. | ypaBHeHHsM. 

Ta6muna 1 
Y paBHeHua AIA PasJIMUHbIX MOJIMMECPOB 


NoNo 


oh aie : Tpynna nomumepos YpaBHeHne 
4 TlomvaMuybl C YeTHBIM YMCJIOM MeTHJICHOBBIX rpynn 

BYSHCHE s,s y= (4-7 110 
2° | ROSSRORER SY ITE s: ILS on Beng Ste th MO Stat es g=1x4- 125" 
3 Tlommamuybl 43 QuKap6oHoBoh KUCJIOTHI C HeueT- 

HbIM HM JWAMHHOB C YeTHBIM UHCJIOM MeTHJICHO- 

BbIX rpynn a Me he ee SE y=6,2x+110 
4 | Ylommamuypt v3 uKapOOHOBbIX KHCJIOT C YeTHbIM 

HM JWaMHHOB C HeUCTHBIM UHCJIOM MCTHJICHOBbIX 

MUR AU lr: steamer emcrmery anes) Pager TT AMS, 5c y=5,6x+110 
5 | Ulommamuypl 43 quKapOoHoBbIx KUCAOT MH ZHaMHHOB 

C HEYeETHBIM YHCIOM MeTHJICHOBbIX rpymm .. . y=4,5x+110 
6 | Tlommamugei c cybduqnol cepoH B yen . . y=3x+110 
7 | Tlonmamuget c aupHbIM KHCIOpONOM B enn. . . y=1,9x+110 
8 | Tlomumoyesunpt c ueTHbIM YHCOM MeTHIeHOBLIX 

TpyMll B 3BeHe . SCE MG irene we ee y=8 ,4x+110 
9 | Tlonuyperanprt c yeTHbIM 4NCIOM MeTHJICHOBBIX 

PD YVAUUHBIRSBCHC +07 Ee iste beer are er ere y=3,0x+110 
10 | Nonmanrugpugbt c ueTHbIM YHCOM MeTHJICHOBBIX ie 

TP VI PBYSRCHeMAA WAS TAP ee a y=—2,5x+110 
11 Tlommanrugpuybl C HeYeTHBIM YHCIOM MeTHJeHOBBIX 

PPYylll, Be SBCHC .. Auebee emery uee}. eae aed y=—3,6x+110 
12 | Tloamauppt c ueTHbIM uncuIOM MeTHMeHOBBIX rpynn 

BY SBGHE 1". 5,0 Sent gh op te, UE at ee re y=—3,0x+110 
13 Tloausupbt ¢ HeYeTHbIM YHCIOM MeTHJIeHOBBIX 

PPYVIMI<Be SBEHC car ~ cote. eg eon ee ee y=—3,6x+110 


“ [iia cayyat, Korqa Temmepatypa naaBaeHuA onpesenena AMaTOMeTpHuecKH. 
- 
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YrouI HaKJIOHa NPAMBIX MeHACTCA B 3aBHCHMOCTH OT NPUposE rerepocBssH. 
HanOoupuini yrom HakoHa uMeeT MpAMas Jia MOmMMOUeBUH. Beneq 3a 3TuM 
UAYT NOWMaMHAbl, CHAYaIa C YeTHBIM YHCJIOM METHJICHOBBIX Fpylin, a 3aTeM Cc 
PasJIMYHBIMH KOMOMHALMAMM HeveTHBIX 3BeHbEB. Iloce sToro — nomnyperaubl, 


4 3aT€M — MOJIMaMMJbI, COeprKalline cybuAWy!O cepy uM MpocTy!o spupHyro 


CBA3b B Welw Makpomosiekys. 

Bropas rpynma coeyquneHnii, y KOTOpbIX TaHreHc yra HaksOHa MEET OTPH- 
WaTeIbHYIO BeIHYMHY, BKJNOUAeT NOCIeEAOBATeMbHO NOMMaHTHApPUbI Cc HeueT- 
HbIM UMCJIOM MeETHJICHOBBIX PpyMN, NOJIMSPUPbI C YETHBIM UHCJIOM MeTHJICHOBbIX 
rpyntl B 3BeHe, NOMSPUPbI HW NOMHAHTHAPHAbI C HEYETHBIM UMCJIOM METHJICHOBbIX 
rpynmm B 3BeHe. ee 

Mutepecho OTMeTHTD, YTO JIMHHH JIA JByX MOCMeMHUX COeAMHeHH CAMBAaIOT- 
CA H TOUKH, COOTBETCTBYIONHe HM, XOPOMO JORKaTCA Ha OAHY Mpamytro. Cuenyer 
CKa3aTb, UTO HaMH ObIIH B3ATHI (OCOOeHHO B PALY NOMMSPUpoB U NOMAaHrHApH- 
NOB) TakWe COeCMHEHUA, y KOTOPbIX reTepolemHad XapakTepucTuKa UMevia cpel- 
Hee 3HaueHHe, Tak Kak B PALY NOMSPupoOB Mp OoMbMIMXx sHayeHUAX rerepolen- 
HOW XapaKTePHCTHKU OTMe¥aeTCA OTCYTCTBHE CTOJb MaBHOM 3aKOHOMepHOcTH, 
CBAZSAHHOe, MO-BHIMMOMY, C MOJIAPHbIMH BJIMAHUAMH, BbISbIBAaeCMbIMH OOJIbLIHM 


KOJIMYECTBOM KapOOHHJIbHBIX TpynM B MOJeKyse STHX NOmHSpupos. 


Kak BUHO 43 rpaduka, npHBeyeHHOro Ha pu. | 2, Bce JIMHUH, BbIPaxKaloune 
3aBHCHMOCTb TemllepaTyp MaBJIeHHA OT TeTepOlenHOl XapakTepUCTUKH, Mepe- 


 CeKAIOT OCb OPANHAT B OAHOH TOUKe npH 110°, T. e. B O6acTH, CooTBeTcTBYyIOMel 


TemiepaType MJaBeHHA MOMMSTHJIEHA. 

Hy2KHO OTMETHTD, UTO BEJIMUHHa OTPesKa, OTCeEKAeMOPO Ha OCH OPAMHAT, CHJIb- 
HO 3aBHCHT OT cmoco6a onpesevieHHA TeMMepaTypbI MuiaBeHud. Tak, KpuBas 2, 
MNOKa3bIBalOllaA 3ABHCHMOCTb TeMiepaTyp MJaBJIeHHA B PANY YeTHIX MOMaMH- 
JOB, MOCTpoeHa Ha OCHOBaHHH TeMMepaTyp MWaBJIeHHA, OMpeweNeHHIX HMaTO- 
MeTpHuecKHM cmoco6om. B 3TomM cjlyuae TeMMepaTypbl WwaBeHHA WexKaT BILE 
OObIUHEIX MpHMepHoO Ha 15°, u nosTomy MepeceyeHHe STO KPHBOM C OCbIO OpAH- 
HaT Haxogutca He mpH 110°, a mpn 125°. 

To, uTO TOUKa NepeceueHHA KPHBOM C OCbIO OPAMHAT He BIMOJIHe COOTBETCTBYeT 
OOLIMHO MPHHATOM TeMnepaType MlaBJICHHA MOMMSTHMeHA, JerKO MOHATb, ecCuH 
yuecTb, 4TO nocseqHHH BooOule He HMeeT TOUHOM TeMMepaTypbl MaBeHHa. 


~Oua no PasJIMUHbIM JaAHHBIM MCHACTCA B JOBOJIBHO WIMPOKOM HHTepBa Je. IWupn- 


Ha 9TOTO HHTCPBaJla UW €TO MOJIOMECHUE 3SABUCAT Kak OT cmoco6a OnpeeJIeHHA TeEM- 
nepaTypbl MJIaBJICHHA, TaK HW OT MPHPOAb! HCCMeEAYeMOTo o6pasia MOJIMSTHJIeHa, 


ero MOJIEKYJIAPHOrO Beca MH Apyrux xapaktepucrTuk. TlomMaTHeH, NOJyYeHHbI 


IPH BbICOKOM J[aBJIEHHH, HMeeT TeMMepaTypy MWiaBJIeHHA, KOTOPas, MO JaHHbIM 
Pa3JIMYHBIX aBTOPOB, JexKUT Mexyy 104 nu 111° (°,”), a nomyyeHHbIH mpH HASKOM 
qaBleHuu, — mexyy 124 u 133° (°,”), B TO BpeMa Kak MOJIMMeTHJICH, NOJYYeHHbIN 
pu pacnaye Wuasomertana, muiaButcs mpu 128° (°). 

YUHTHIBAA 3TH OOCTOATEIbCTBA, CIEyeT MpH3HaTb, UTO HMeeTCA JOCTaTOUHO 
XOpOLlee COOTBETCTBHE MEK AY BbIBOJaMH H3 IpeWIOMRKeHHbIX ypaBHeHHH M MaH- 
HbIMH OMbITa. 

Hammune MHeHHOM 3aBHCHMOCTH TeMMepaTyp MaBJIeHHA paCCMOTPeHHbIX 
HaMH Ppyll MOJIMMepoB OT HX reTepolenHOH XapakTePHCTHKU NOKAa3bIBaeT, YTO 
HMMe€TCH IIPAMAaA 3aBHCHMOCTh MeXy PUSHYeCKHMH CBOMCTBaMH MU CTpoeHHeM 
3TUX MOJIMMepoB. 


VucturyT 9vleMeHToopraHHyeckux CcoequHeHHit Tocrynuso 
Axayemun nayk CCCP 14 IV 1958 
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Jloxsane Akagemun nayk CCCP 
1958. Tom 121, Ne 3 


XHMHA 


H. K. KOUETKOB un 9. E. HA®AHTbEB 


O PEAKULMAX 3AMELUEHHA B METHJIEHOBOM 3BEHE 
8-KETOALLETAJIEHM 


(IIpedcmaeaeno axademuxom A. H. Hecmesanoeoim 10 III 1958) 


3-KeroalleTasIM HaxOJAT B CaMoe mocsleqHee BpeMA Bce Oowee LIMpOKoe MpH- 
MCHeHHe B OpraHHyeckom cHHTe3e. HobUIaA MOCTYMHOCTh STHX COeAMHEHHH ON- 
pelesAeTCA XOPOWO paspaOoTaHHbIMM MeTOJaMHM UX CHHTe3a Ha OCHOBe B-XJOp- 
BHHHJIKeTOHOB (!,”) H OKCHMeTHJI€HKeTOHOB (°). OcoOeHHO YNOOHBIMH B BUY CBO- 
eii BbICOKOM YCTOMUHBOCTH OKa3aIHCb HeaBHO MOJyYeHHble B Halen a6oparto- 
pHM IWHKAMUecKHe B-KeToalleTaiH (*). 

Jlo HacTosllero BpeMeHH B WeJIAX CHHTe€3a HCMOJIb3OBAJIMCb JIMUIb KOHJeCH- 
callMH mo KeTorpynne atleramen (*,4-°) mH60 mpeBpalleHHaA MX MO THIY pe- 
aki 8-.WKapOOHHJIbHBIX COeAHHeHHH, TIaBHbIM OOpa3s0M JVI CHHTe3a reTepo- 
ILMKJIMYeCKUX COeAMHeEHHH (cM. Hamp., (*,”)). OcoOnli HuHTepec mpexcTaBJIAIOT 
peak 3aMellleHHaA B MeTHJIeHOBOH Tpynne -KeToalleTaieH, U4TO MO3BOJIHT 
HCMOJIb30BaTb UX B COBePUIEHHO HOBOM HalipaBJIeHHH HM pacluMpHT TaKHM OOpa30M 
B elle OOubIueH CTeMeHH CHHTeTHYeCKOe HCMOJIb3OBaHHe B-XJIOPBHHHJIKETOHOB (°*), 
aHaJIoraMH M MIpOH3BOXHbIMH KOTOPbIX ABJIAIOTCH B-KeTOalleTaJIH. 

B HacrToaeli cTaTbe MbI COOOMLaeM HEKOTOPble MpeABapHTeJIbHbIe JaHHble 
O peakiHax sToro Tuma. IIpexye Bcero HaMH OblIO H38yyYeHO OpoMHpoBaHHe 
8-KeTOalleTaJeH B pa3JIMUHbIX YCOBHAX. B BOAHOM Cpesle B NIPHCYTCTBHH KapOoHa- 
Ta OapHaA JIerKO MpOHCXOLUT GpOMHpoBaHHe MeTHJIeCHOBOrO 3BeHa B-KeTOalleTa- 
JieH, OHakO peaKIMA OCJIOXKHAeTCA pacllemJIeHHeM alleTaJIbHOH Tpynnbl, B 
pesybraTe yvero OOpasylOTCA MesO3aMeLIeHHble -KeTOaJIberH bl, KOTOPbIe B OT- 
J@JIbHbIX CJLYYaAAX ObWIH MOJTYYeHbI TaK2*Ke IPH OPOMHPOBaHHH OKCHMETHJICHKeTO- 
HOB (°): 

O 


Tp 


aS 

H 
Bonee WHTepecHbI pesyIbTaT Obit MOMyYeH pH OpomupoBanHn Wak sMMYeCKUX 
alleTaieh B apupe B MpvcyTcTBHH KapGOonaTa Gap, B 3TOM CjyYae TakxKe 
IpOHMCXOAMT OpOMUpoBaHHe MO MeTHMeHOBOH rpynne, OMHaKO alleTa/IbHad rpynna 
IIpH 9TOM COXpaHseTca: 


On CH. On ace 


Bro 
CH3COCH,CH (OCHs)s ——s CHgCOCHBrC 


Ta He 
RCO — CH,CH | Bre R— CO — CHBr — CH | vee (Claly 3 (Grail; — 


A XS 
O ce CH» O = CH: 

TloyyewHbie OpomalleTaM MoryT ObiITb Jaslee HCMOMb3OBaHbI B pa3JIMUHBIX 
HallpaBJICHHAX, OMHAKO OMHOH 3 CaMbIX HHTePeCHbIX BO3MOXKHOCTeH sABIAeTCH 
NpOBeeHHOe HaMH JlerHpoOOpomupoBaHHe pH elicTBHH eKorO Kas B GeH3oue. 

cat — CH, O — CH, 
KOH i 
CsHs;CO — CHBr — CH Ses CCO —SCMetics 
U < 
O — CH, O —CH, 
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MoxkHO HajlesiTbCH, 4TO 97a peaKIMA OTKPbIBaeT BO3MOXKHOCTH JWIA mouly- 
1€HHA CaMbIX Pa3JIMYHbIX alleTaseH B-alluKeTeHOB, JIM KOTOPbIX B HacTOsUlee 
3peMA He HMeeTCH KakOro-JIMOO OOMLerO YOBJIETBOPHTebHOrO MeTOJa CHHTe3a. 
-Ipu flelicrBHu H36bITKa cnMproBol weno Ha MesOOpoMKeToalleTaJIN Mosy- 
jaeTca spup B-KeTOKHCJIOTH, OOpasyloulmiica Kak pesyJIbTaT JlasbHelime;ro 
IpeBpalileHHA alleTasia B-aleTusKeTeHa: 


KOH 
CHsCOCHBr — CH (OCH), paler CHsCOCH, — COOCHs. 


[pyro peakiwei 8-KeroaIbzerHfzoB, H3yyeHHe KOTOPO! HayaTO HaMH B Ha- 
“TOAMLEe BPEMHA, ABJIACTCA OKHCIEHHe TeTpaalleTatom cBHHia. IIpu Harpesannu 
HMMeTHJIOBOTO alleTaJIA alleTOalleTa/Iblerua C ITHM PeaeHTOM B O€H3OJIbHOM HI 
YKCYCHOKHCJIOM PaCTBOPe MPOHCXOMHT OKHCJIeHHe alleTaIH— MO MeTHJICHOBOTi 
rpynne, mpHueM peaKIUMA OCJOXKHACTCA 3aMeLLCHHeEM OJHOFO U3 aJIKOKCHJIbHbIX 
payqukKaJlOB Ha alleToKcurpynny: 


OCOCH3 
Pr Pb(OCOCH;),4 JA 
CHg 2 — CH (OCHs3). TaeoeLn CHs— CO: — ve — eS 
OCOCH3; OCHs 


OOMeH aJIKOKCHJIbHbIX PalHKaJIOB B alleTasIAX Ha allMJIOKCHrpynny B aHnaso- 
THYHbIX YCJIOBHAX XOpoWo u3BecTeH (7°). Bo BpeMa mpoBeqeHHa 3TOM padorol 
NOABHaCb KpaTKasd 3sameTKa []iuHuHrepa u Miossepa (1'), KoTOpHIe coobmlaroT 
00 aHaJIOrHUHbIX HalIHM pesyJibTaTax 6e€3 yKa3aHHH KaKHX-IM60 3KCHepuMeH- 
TaJIbHbIX MOApOOHOcTeH H KOHCTAHT MOJIYYCHHbIX COeMHeEHHH. 
| Tlomumo 43,s102%KeHHOTLO, HaMH OblJia MByyeHa KOHJCHCallMA WMKMYeCKOLO alle- 
TaJlA OeH30NNalleTalblerufa c OeH3amberuyom. IIpn B3anmMomeicrBuud OOOuX 
peareHTOB B MeTaHOule B MpHCyTCTBHH ra3s000pasHoro XJOpUcTorO BOAOpOa Obi 
BbIeeH 3-xOp-8-PeHusIMponMoeHoOH, CTpoeHHe KoTOporo OblWwIO OKa3aHo 
npeBpalileHHem ero B 3,0-AupeHnIH30Kca30/MH. Takum o6pa30M, KOHeHcCalun 
alleTasid 10 MeTHJICEHOBOH rpynne Cc OeH3aIberHOM OCTORKHAeTCA pacmaom 
alleTaiad mO THMy pacnayla B-_uKapOOHHJIbHbIX COeAHHEHHH, TaK Kak peakIHa 
Mpoxogqusa b JOCTaTOUHO %eCTKHX YCJIOBHAX: 


| fe) = CHs 
O— CH oc? O — CHz 

Z SH : (a 

C>H;COCH2 — CH > | CsH; — CO — CH — CH Ae 

. Her | aes 

O — CH, CHCl O—CH2 
| 
CsHs 
Cl 


7 
—— CsH;COCH2 — CH 
a 

CoH 


[Ip nonbirke ocytlecTBHTb HHTPO3HpoBaHlHe HU CyJIbpupoBaHve B-KeToalle- 
Tallell HaM He yJlalOCb MOKa MOJIYYHTb HKeaeMbIX Pe3YJMbTAaTOB. 

Coo6maeMble B STO CTaTbe MpeBapHTeJIbHbIe AHHbIe MOKA3bIBaIOT, YTO ak- 
THBHOCTb Me€THJICHOBOM rpynnbl B B-KeTOalleTaIAX Ba JIM MO?KHO CPaBHUTb C 
AKTHBHOCTbIO MeTHJICHOBOrO 3BeHa JIPyrHX B-AMKapOOHHJIbHbIX COeMMHeEHHH; 
OHA HanOMHHaeT CKOpee AKTHBHOCTb 4-yrsepOLHOrO 3BeHa OOBIYHbIX KeTOHOB. 


IKcUnepuMeHTAALHAA YACTH® 


BpoMW¥poBaHHe AHMECTHAOBOFO alleTaNA aleTu I- 
auleTadwbgweruga BBOseE. K cmecu7r atetaia, 5,2 r KapOonata OapuA 
u 15 MJ BOMbI IPH NepeMelIMBaHHH HM OCBELLCHHM JaMMOl M0 KallJlAM OOaBJI AIOT 
2,9 mut OpoMa H MOCTeMeHHO HarpeBaloT peaKIMOHHY!0 CMeCb AO Havalla peakuun 


* TIpu yyactuu H. B. Monoguoza u B. H. Kysaxosa. 
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Ha BOlaHOl Gane. Tlocne npuOaBneHua MOMOBHHEI OOwero KOMMYeCTBa OpoMa 
TemiepatTypa peaKIIMOHHOH cMeCH lOJ2KHa JOCTHraTb 55—60°, Bester 3a 4eM 
Harpepanue mpekpamaror. Tloce nouHoro oGecliBeuMBaHuA PeaKUMOHHOK CMeCH 
HIDKHU ciol oTzenstoT. Bonuniii coli TPHXKIb UsBMeKaloT SUpoM. O*Pupubie 
BLITHXKKH COCAMHAIOT C OTICJICHHBIM MACJIOM VM CyllaT Hal CyJIb(baTOoM HaTpHA. 
Tlocuie ocropoxkHOlt OTTOHKHM acpupa B BaKYyyMe, B KOIOe OCTaeTCA KPUCTaJJIN- 
YeCKOe BELICCTBO, KOTOPOe OTIKHMAIOCT Ha NOPHCTOM CPUJIbTPe, NPOMbIBAIOT OJMH | 
paz 1—2 mu xsopodopma u neTposetubim sciupom (3X4 Ma). BemecrBo cymiaT | 
B BakyyM-akcukatope. Buixog 4,4 r (51%). 

a-BpoM-B-KeTOMAaCJIAHbIli alberuy - - CilerKa PO38OBaTbIe MJIaCTHHKH C T. MI. 
109—110°. IIlpu xpaHeHuu TemuHeerT. 


‘Hatineno %: C 28,64; 28,66; H 3,17; 3,14 
C,H;O.Br. Bruncseno %: C 29,05 Foe les 


BpOMHpOBaHHMe€ 9NTHMCHTANKOAEBOTOANeTAAA alle- 
THAaAWeTaNbAeruga B 9upe. K cmecu 26,2 r auetana, 40 r 
KapOouata Oapua u 70 MJ acpupa MpH NepemelMBaHUH HM OCBEMLeHHN JaMnou NpH- 
6aBssioT mo Kanaam 10,5 ma Opoma. Ilepspie 5—7 MuH. peakKUHA HET OUCHb 
MeWICHHO, Jlaee 9HepruuHo. Ilo oKoHYaHHU WOOaBeHHA OpoMa peaKUMOHHYt10 
cMecb nepememuBatoT | —2 mux. OTPHJIbTPOBbIBAIOT MHHeP aJIbHbIM OCTATOK UTIULa- 
TEJIbHO MpOMBbIBaIOT ero acpupoM. OQpupHbi PusIbTpaT,cywaT Ha cybpaToM Ha- 
Tpua. Ilocae oTroHKH axpupa OCTaTOK MeperoHAWOT B BakyyMe, COOupaad PpakH1oO 
104—107°/6 mm. Bprxoy 17 r (41%). Mocse nopropHo meperoHKH MMeeT culelyt0- 
uve KOHcTaHTHI: T. Kun. 104—104,5°/6 mu, ny 1,4938, di° 1,5840, MRp 
38,00;7 MReua 933,77. 


Haba 


Hatigeno %: € 34,19; 34,14: 4,29: 4,34 
CsH,OsBr. Bpruucneoo %: C 34,41; H 4,30. 


BecliBerHoe MacJio, c pe3KHM 3amaxom. HeycroHuuBo mp xpaHeHuH. 
B3auMOfMeHCTBHE ME€30O0POMSTHMECHTAUKOMEBOTO 
aleTanaA aleTHAMaweTanmbRerufga CoO CNHPTOBOH me- 
moubt. 4 r 6pomauerana, 1,1 reqxoro kau u 13 Mi MeTaHOJIa CMELUHBAaIOT Ha 
XOJIOLY H 3aTeM HarpeBaloT Ha BOAAHOH OaHe 2 vaca. MuHepadbHbIlt OcaqoK OT- 
CaCbIBaIOT, H OCTABLIe€eCA MaCJIO NeperoHAIOT B BakyyMe. Dpakin10 65—73°/10 Mm 
(1,8 r) neperonsaioT BTOpok pa3, coOupas MeTHJIOBLI a:pup alleTOyKCyCHOH KuC- 
nots mpu 69—70,5°/10 mm. Benecrso umeer n° 1,4183, d® 1,0769. JIuteparyp- 


HbIe JanHHpe (12): Tr, Kum. 73—74°/12 mM, n> 1,4186, dz? 1,0769. 


Halizeno %: C 54,74; 51,60; H 6,98; 7,04 
Cs5H;O3. Brraucneno %: C 51,81; lal (482%, 


QTHUMECHTAUKONeEBHH aneTantb P-OeCH30HNKeTeHA4r 
MesoOpomalleTasia OeH30NJalleTambyeruga, 20 mi adc. 6en30na u 1,39r MOPOWKoO- 
oOpasHoro efkoro KaJIM MepeMelIMBalOT BHa¥ade 6e3 HarpeBaHuA, 3aTeM MpH 
70—80° B TeyeHne 4 Yac.; CMBaloT OpraHMuecKuit co, oT KOTOpOroO B BakyyMe 
OTTOHAIOT OeH30/. OcTaBileeca MacJIO pasOaBIAIOT NOJLYTOPHbIM OObeMOM aupa 
M oxJlaKaioT 4O —70°. Bpinasiive KpucTadIbl ObICTpO OTCAaCHIBalOT H MpOMBI- 
BaloT OXJAKJEHHbIM SHUpoM. Buixol STHJICHTIMKOeBOrO alleTaaA GeH30nsalle- 


Tabgeruga 0,75 r (27%). Tlocne nepexpucraiusalun us xmopodopma GecuBer- 
HbIe Hribl c T. Ma. 61—61,5°. 


Hanjeno” 4: C69, 21? 69°08: "TH 5. c0 tno 87, 
Cy7H,03. BrryucneHo %: C 69,42; jr) aygetile 


BpoMupOBaHWHe 9STHMCHTANKOMEBOTO anetrana 
OenH3O0HManeTaTbAeruga. K pacrsopy 15 1r auerana B 250 ma 
a6c. scpipa pu nepeMelliMBaHHH H, OCBeLeHHU samnoli IpHOaBJAIOT NO KanJiaM 


5 Mi Opoma. Ilo okonuanuu npHOaBeHua OpoMa peakWMOHHyt0 CMecb mepeme- 
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WIMBaroT ele 15 MuH., sup OTTOHAIOT H OCTATOK Ha HeCKOMbKO He ocTaBua- 
OT B XOJIOMHJIDHUKe, TE OH 3aKPHCTa/IM3OBbIBaeTCA. KpuctaJibl OTAHMAaIOT 


Ha NOPHCTOH MJlacTHHKe MW NepeKPHCTaJIJIMSOBbIBaIOT H3 MeTaHOUa. Bpixog 8,4 r 
(50%), T. m1. 66—67°, 


| Hatgeno %: C 48,77; 48,77: H 4,20; - 4,22 
CyiHy,OsBr. Baruncneno %: C 48,71; lal 4,06: 


i 


'.OKUCKHeHHe TUMeETHAOBOTO aleTaaa aneTUuaale- 
Tadtbherufga TeTpaanweTaTOM CBHHIa. K cycnen3uu 41 r 
TeTpaalleTatTa CBUHIa B 30 MJ YKCYCHOM KHCJIOTHI MPH NepeMeWIMBaHHH HU Harpe- 
BaHuH Jo 60° npuOaBastoT no Kanuam 12r auerana. Uepes 20 mun. npHOaBue- 
ve alleTaid 3akKaHYMBaloT HM MOMHHMAIOT TeMNepaTYpy PeaKUHOHHOM cmecH oO 
70—80°. Uepes 1,5 uaca Temnepatypy cHuxKaloT Jo 65°, H nepememmMBaioT pe- 
AKIIMOHHY1!0 CMECb ele 5 Yac., nocme yero OxaxKaioT. MuvepasbHbIli ocaloK 
ITPUJIbTPOBHIBAIOT, MPOMBIBAaIOT S*UPOM, COeMHEHHbIe OpraHvyueckue (UIbTpa- 
Thl OOpaOaTHIBaloT BONO, BOLI COM U3BIeKaloT SPUPOM. DupHbie BLITAKKH 
cymaT cybdatom HaTpus, 3pUp OTTOHAIOT, H OCTATOK NeperoHAIOT B BakyyMe, 
so6upasa Ppakiuio 67—69°/15 mm (3 r), mpescraBsatouly1o coOoli UcXOHBIIi alte- 
fab, H Ppakuuio 142—145°/15 mM, oxasaBuryioca «-, B-alleTOKCH-B-MeTOKCHMe- 
(HJISTHIKeTOHOM. Buixog 5,2 r (39%, CUHTad Ha BCTYNMBIWMH B peakILHlo alle- 
tab). [locne noBTopHow MeperoHKH BelllecTBO MMeeT CJIeMyIOWlWe KOHCTAaHTHI: 
r. Kun. 144—145°/15 mm, n® 1,4334, d20 1,1460. 


Hafiyeno %: C 49,71; 49,54; H 7,08; 6,94 
Cy)H 40,5. Baruncmeno %: C 49,52; H 6,47. 


B3sauMoxeucTBHe J9THACHTANHKONeCBOTO aleTada 
DCHZOHMNaWeTanmbaAeruga c Geun3anabAerugzom. B cmecs 
3 1r alleraia, 5 r Oensambaeruya u 5 Mi MeTaHOsa 2—3 MHH. NpomyckaloT cTpyl1o 
‘yxoro xslopHcToro Bomopoya. PeakuMOHHaA CMeCb CHJIbHO pasorpeBaeTcs. 
Tocie oxjlaxKJe@HHA B Ko6e BEINaaeT OOMIbHbIN OCaOK, KOTOPbIN OTCaCbIBaIOT 
1 TIPOMbIBaIOT HEOOJIbIIHM KOJMUeCTBOM MeTaHOUa. Boixog B-xsop-8-deHuunpo- 
TMoeHoua nouTu KoMUeCTBeHHBI, T. m1. 114,5—115,5°. 


Jako MA (C8 VRS Vests sal Gye ByA! 
C,5Hy3OCl.’ Bpruucieno %: C 73,49: Jal Dp st0y 


TlosyuenHoe BemlecTBO C PHAPOKCHaMMHOM OOpa3yeT 3,0-,upenuiH30Kca- 
BvIMH CT. Wi. 74—74,5°. 
JlurepatypHbie Janupie ua 3,5-qucdenuiusoKcasouHa (7): T. ma. 73°. 


MockoscKult rocyzapCcTBeHHbIM yHHBepCHTeT Ilocrynuuo 
um. M. B. Jlomonocosa 8 III 1958 
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Jlokunaynn Akaywemun Hayk CCCP 
1958. Tom 121, Ne 3 


XHMH Al 


B. A. KYXTHH 


O HEKOTOPbIX HOBbIX BUJAX NEPErPYMMMPOBKH APBY30BA 


(ITpedcmaeaeno axademuxom B. A. Ap6ysoeo1m 14 III 1958) 


B pa6orax I. Kamas u B. A. Kyxruua, onyOs1MKOBaHHbIX B Mocue Hee Bpe- 
MA, OMHCaHbl HEKOTOPble HOBbIe CJIyYaH apOy30BCKOH MeperpyNMHpoBKH, Ipo- 
TeKalolmleH IpH JeHCTBHH Ha TpHaIKHIPOcpUTh! pa3J/IMYHbIX JKT P OPHJIBHBIX 
pearextos ('~’). BovibiiMHcTBO 3THX paOOT MOCBALLEHO H3yYeHHIO B3aHMO]eH- 
CTBHA acpupoB cocdopucrou u cbocdbuHUcTHIX KucsIoT Cc C=C=C=O-conpsKex- 
HbIMH cHcTeMamMu (°-8). 

Ilpoqomkaa usyyeHHe peak m-COMPAKEHHbIX CHCTEM C TPHaJKMIocdu- 
TaMH, MbI HalllJIM, YTO MOCeAHHe JIerKO BCTYMalOT BO B3aHMOJeHCTBHE C [Malle- 
THJIOM, IIPHYCM KOHeUHBIM TPOLYKTOM 3TOM peakILHH ABJIAeTCA [HMaJIKOKCH- 
(AUMeTHaIKOKCHBUHH)-cocdart (III). Ilo ananoruu c panee H3y4eHHbIMY pe- 
akiusamu (*?-*) ero o6pa30BaHHe, OYEBHAHO, MPOHCXOAUT MO cueLyroulel CXeMe: 


ioe Ch y 
+ 
(RO),P: + CHEE — CH — [ ‘20),6—c—c=o | —> 


(1) 
) 
FG Gk SS ne) Sle! 
fe : C—Ghy : j 
—>(RO),P—O—C=C—O —*(RO),P I —> (RO),P—O—C=C—Ok 
C—CH, i 
(la) Ou 


(11) ai) 
OOpas30BaBlUIHCA IPH HYKMeOpHIbHOH aTakKe PoctbopoM aToMa yrsleposa MPOLYKT | 
(I) werko nmeperpynnupoBplBaerca B IpOsyKT (la) c OOpasoBaHuem Govlee ycroii- 
uMBou cBi3H P —O, Takyto cxemy 9Toro 9Tana peakUuu mpHBosUT Beurespcyopd | 
(°) QWIA CLy4ad B3aMMOJeHCTBHA PocHHuTOB C a4-raMOUOKapOOHHJIbHBIMH COeqH- | 
HeHHAMM. KOHCTaHTbl MOJIYYCHHbIX aJIKOKCHBMHMocpaTOB MpHBOATCA B 
Tao. 1. [Ip nouIHOM OMbLIeHHM 3TH BellecTBa JaloT (pochbopHyto KuCIOTY, pH 


OCTOPO?KHOM OMBIICHHH 2% PaCTBOPOM COJAHOM KUCIOTbI OOpasyloT COOTBET- 
cTByloulMe KeTOHOocdaTH (Taba. 1). 


H,C CH, CH, CH, 
H,O 
Oia sine, Os ers (RO),F—-O—CH—C=0 
,e) O (Iv) 


Ip mpopexenuu peak MpHcoeqMHeHHA TpvaIKHPoOcpUTOB K AMalleTHsy | 
B Oojee MATKUX yeoBHAX (20—30°, B stbHpHOM pacTBope) HaM yaJOcb B pe-. 
3yJIbTaTe Pa3rOHKH BbIJeHTb B YHCTOM BU€ MPOMEXKYTOUHHIM MpOLYKT peakiHH | 
(11). [lo cBoum cBoficTBaM OH BO MHOTOM aHaJIOrMyeH paHee H3y4eHHbIM HaMH B He-- 
OUMULCHHOM BUe NPOMexKYTOUHbIM NpOAYKTaM MpHcoeMHeHHA TPHaIKHIocpu- 
TOB K 4, }-HelpeebHbIM KHcJIOTaM (?~°). OH pearupyer c BOXOM CO 3HauHTeb- 
HbIM CaMOpa30rpeBaHHem (0 50—70°), o6pa3ya mpu stom KeToHodocdar (IV). 


IIpu HarpeBaHHH M CaMOMpON3BONbHO MPH CTOAHMH MpeBpaulaercs B KOHCUHDIIt | 
466 


Ta6anna 1 


PP; % 
@Popmyua Poach ora a4 ne qe BbIXog, 
os : Haug. BbIU. 3) 
eee SUR IOEVOdS lita nouty | ionwetverowjod S aytordion werent) 
"ef 
BesHsOlss “Oo COGi, 127—130/10} 41,4250 | 14,1064 12,32 12,30 23,2 
| 
. HC GMs 
i fe =CsHOhP—OC—=¢ —0C;, 140—142/10] 41,4230 AR ORD z WL ae 10,54 46,7 
‘ 2 He CH, 
“a STB 148—150/10} 14,4240 41,0192 9,83 9,63 42,6 
CHa, CH 
Sree oc Ce NRA SSBY EPA We Apel, 13,78 13,84 Os 
fe) 
fades 
{CaHOWE cn, 104—105/10) 41,4290 1 ,0825 12,42 1230) Ape? 
fo) 
: lage i 
4#5C,H,0) ee loos 127—130/10} 41,4305 1 ,0256 10,92 Opot Dilenl 
Vi 3 
to) 


‘alkoKcusBAHApochar (III). pu qo6apmenuu K akpHJOBOM KUCMOTe HeECKOWIb- 
KMX Kaneb mposykta (II) s4epru4Ho mporeKaeT peakiuxA TeoMepusauun (8), 

[Ipuunua Ooubulelt yCTOHUMBOCTH BbIeIeHHbIX HaMU TpHaKOKcHdoco (qH- 
MeTHJI9TeH) WHOKcHIOB (II) Mo cpaBHeHHIO Cc MpOMeKYTOUHbIMH MmpokyKTaMu 
MpHcoequHeHHA (poc*uTOB K KHCJIOTAM CTaHOBHTCA ACHOH MPH cpaBHeHHU UX 


(popmy.1: 


| o= oF Ys 6= 

f ~ MeN 9 

| s+/ ‘C—OH g+/ ~ C—CH, 3+/ CCH, 

(RO),P hi Ale (RO),P ll —> (RO),P I 
C—R C—CH, C—CH; 

a vi ye 

f CH, fe) re) 


i gas" %o- 


| Kak moka3aHo B Hallux padorax (’,°), caa3b P — O B WHkue mposyxta (V) 
[HOCHT HOHHBIM XapaKTep, HM eCJIM He ABJIACTCA MOJIHOCTbIO HOHHOM, TO BO BCHKOM 
lcmyuae OUeHb CHJIbHO MOJAPH30BaHa HM HeycToHunBa. Y mposykKra (II) Momekysa 
\cumMetpu4Ha, 06e caasn P — O B luke, OVeBHAHO, PaBHOIMeHHb!, MOMAPUsa- 
IMA PaBHOMePHO PpacmpeseAeTCA Mery OOCMMH CBASAMH, YTO OOYCMOBMBAeT 
‘ycTOM4MBOCTb MOJeKy JIbI. OMHaKO B MOMEHT peaKILH MOAPH3alluA CocpeqoTouH- 
[BaeTCA, BEPOATHO, Ha aTakyeMOli CBA3H, MOSTOMY MmposyKtT (11) no cBoeH xumuue- 
IcKOli aKTHBHOCTH He ycTynaeT mpogyKty (V). 

| BoremenHue B XHMMYeCCKH UHCTOM BHJe MpOMexKYTOYHOrO UpOAykTa MpvcoesHu- 
|HCHUA TpHaKUApocpuToR K ualleTuJy elle pas MOATBepr*KAaeT, YTO B3aMMOJeH- 
CTBHe mx-COMPAXKeCHHBIX CHCTeM C 9PHPpaMH KHCJOT TpexBaJleHTHOrO ocdopa 
iABJIASeTCA HOBbIM BHJOM apOys0BcKoli neperpynmupoBKH. [IpaByga, B pesylbrate 
IpHCoeAMHeEHUA K AMalleTHy OOpasyerca He alKUNPOcpHHOBbI a9pup, a (poc- 
(bar. OHako MOUTH MOMHAA aHAaOrMA MpOTeKaHHA STOH PeakIMH C JeHCTBHeM 
C=C—C=O-conpsxKeHHbIX CHCT€M 3aCTaBJIAeT CUHTATb ee Tak*Ke OJHHM H3 
BUOB meperpynmupoBku ApO6ysosa. 

B noceqHHe Frofbl MHOTHMH aBTOpaMH U3yUaHch peakUMH 4-rasousoKapoo- 
HMJIbHbIX CoeqHHeHHH Cc (occburamu (°-'4), B cBoux paOorTax Mbl y?Ke BbICKa3bIBa- 
JIM MbICJIb O TOM, UTO PeaKILMA Om-COMPAXKEHHIX CHCTeM Cc ociuTaMH Tak 2Ke, 
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| 
. 
| 


f 


' 


) 


Kak HM P@aKUHH wm-CONPAXKCHHBIX CHCT€M, MOXKHO CYMTATb YaCTHbIM culy4aema 
ap6y30BcKo neperpynnupoBKu(’, *). CacreMa conp s2xKeHHA B rajlouokapOouHb-- 
HbIX CO@IMHCHHAX MO CBOeMY ‘XapakKTepy aHaJIOrM4Ha CHCTeMe COMPAKeHHA) 
&-LMKeETOHOB. | 

Tlostomy nojyyenve mpomexyTouHoro _nmposlykTa _apOyso0BckoH_ mMepe-; 
CpyNMMpOBKH MpH JelicTBHM JMalleTua Ha TpHaIKUMpocpUTbI ABAAeTCA,, 


Oe oma: 
Re RR 


TN—cONPAKCHHE ON-CONPAKECHHE 


110 HalieMy MHeHHIO, KOCBeHHbIM MOATBepxAeHHeM Halero MpeANoMOKeHHA Oy 
MpOTeKaHHH peakUMii raOMLOKapOOHHJIbHbIX CoesqMHeHUH c cPocPuTamu}no cxe-| 
Me apOysoBcKoll neperpynmuMpoBKH. HyxHO TakxKe OTMeTHTb, YTO He3aBHCHMO} 
OT HaC K BBIBOLY O HEOOXOAMMOCTH pacliMpeHuA NOHATHA apOy30BCKoH Neperpyn- . 
nmupoBku mpumen A. MW. Pazsymos (*°). B cBa3M C H310%KeHHBIM MbI CUHTAeM HeOO-; 
XOJ,MMbIM H CBOCBPEMCHHBIM MIPeMIOAKUTb HOBOe, Oosee WMpOKoe onpeyemenne} 
neperpynnuposKku Ap6ysopa. Ham kaxeTca, YTO Ha OCHOBaHHH HalMxX 9KcnepH-) 
MCHTAJIbHbIX J@HHbIX, paOoT MO a-rasOUOKapOOHHJIbHbIM COeMHEHUAM (°=24),| 
a TaKKe HEKOTOPBIX pyrux pa6or (*°-*°), MoxkHO CuleAYIOUMM OOpasom ccopmy- 
JIMpoBaTb ompeyemeHue apOy30BcKoH neperpynmnupoBKu. 

Ileperpynmuposkol Ap6y30Ba HasbiBaeTcCA mpeBpaulenue scupoB KHCsOT! 
TPeXBaJIeHTHOrO (pocthopa B NPOM3BOAHbIe NATHBAJICEHTHOTO (hocsopa, MpoucxoysA- | 
lee MO WeHCTBHEM SJIEKTPOPHJIbHbIX PeareHTOB H COMpOBOxRalouleeca O6Paszo- 
BaHHeM HoBol cai3H P — Z(Z = C, O, N ugp.). Ona mponcxoguT nyTem nepBo- 
HavaJIbHOH aTaKH HYKJICO*PHJIBHbIM ATOMOM TPeXBaJIeHTHOrO (hocdbopa HanOovee 
3NEKTPOPUIHOH YaCTH MOMeKYvIbI, 3aTeM oOpasyeTcA MPOMeEXKYTOUHLIM MpoLyKT |p 
MpHCOeAHHeHHA, KOTOPbIM MpeBpalilaeTca B KOHeUHIM MpOAyKT mocpercTBom |p 
OTHLENeHHA OLHOTO oPHpHOrO pashKaJla HYKMeOPHIbHOH YaCTbIO IpHCcoeHHHB- 
meHCA MOJI€KYJIbI. 

HapecrTHble B HaCTOAee BPeMA ClyyanM apOy30BcKOH meperpymnupoBKH MOxK- 
HO pa3JeIMTb Ha TPH Bula: 

1. [leperpynnuposka nog AelicTBHeM HeCOMp AXKeHHIX (HIM 93 -CONMp AKCHHbIX) 
3JIEKTPOMUJIBHBIX CHCTeM: 


}- 
x 


' 3+ 

(RO),P: + 2 —»~x —~(RO),P” — > (RO),P—2 + RX | 

2 I | 
2. Ileperpynnupopka nog ReHcTBHeM o7%-COMPAXKeHHBIX CHcTeM. Ona MoxKeT 

MpoTeKaTb B JBYX HalpaBJIeCHHAX: | 
a) m0 cxeme 2—1 (6e3 nepeHoca peakI\HOHHOrO WeHTpa): 


2 3 4 
(RO),.P2 aX —C—C—=7,_—_ = (ROe —— > (RO),P—C—C=7z 
C—C=z ! 
+ RN 


O 


6) mo cxeme 4—1 (usm (3) —4—1, ecuu mpHHaTb nepBonayabHyi0 aTaky 0 | 
C3 ¢ mociexyiouluM o6pasopanuem P — Z-cBa3u), T. e. ¢ MepeHOCOM PpeakIHOH- | 
Horo WeHTpa: 


4 3 2 1 8 
(RO),P: + Z=C—C—X ——> (RO),P — GO ROT S 
| 


Z—C=C 0 


+ RX 


_ 3. Tleperpynnuposka nog Jelicrsvem mnx-conpsxKeHHEIX cucteM. IIporexaer 
jBcerfqa C Me€peHOCOM peaKIMOHHOrO WeuTpa, mo cxeme 4—1 (uM (3)—4—]). 
co ~ 
Ch ne Pee s/c 
(RO),P: + Z=C—C=Y — (RO),P | —~ (RO),P—Z—C=C—YR 


(S 
ile 


Tlaibueliee usyyeHve HW OOcyxKeHve STHX HHTePeCHbIX PeakUli, HeCOMHeH- 
HO, MO3BOJIMT JONOMHUTb HW YTOURNTh MpesO*KeHHOe HaMH , onpejeenue. 


B BbINOMHEHHM SKCMePHMeHTaIbHOM YacTH STOH paOoTb! NpHHUMaa yyacTue 
| K. M. Opexosa, 3a ¥TO aBTOp CUHTaeT HEOOXOAMMBIM BbIpPasHTb eli OaroapHOCTb. 


Kasauckult duviuan Tloctynuso 
Bcecor3HOro Hay4HO-HCCJIeROBaTeMbCKOrO 11 If 1958 
KMHOMOTOMHCTHTyTAa 
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Jlokaagp Akawemun nwayk CCCP 
1958. Tom 121, N 3 


P. M. JIATH]3E, H. K. HPEMAJI3E, UI. J. KYMPABA 
Mv ueH-KoppecnongenHt AH CCCP A. JI. TETPOB 


OB AJIKHJIAPOBAHHH BEH30OJIA HW EFO FOMOJIOFOB 
YKCYCHOKUCJIBIMH IPHPAMH y-ALLETHJIEHOBbIX 
rJIMKOJIEH 


B Teyenve pxjla eT HAMH M3y4aeTCcH aIKHJIMpOBaHHe OeH30JIa Kak OyTHH 
MMOJIOM, TaK MW pa3/IMUHbIMH ero romosoramnu (!~°). BnepsBble Oblvl CHHTeE3HpOBat 
3THM MeTOJOM PAI MOIMWHKJIHYeCKHX APOMATHYeECKUX YIVIeBOLOPOOB, KOTOPbiN 
OHaKO, MbI BCJIEACTBHe HETOUHOCTEH B ONPeeJEHHH MOJIEKYJIAPHbIX BECOB (ope 
JeJABLIHXCH KPHOCKOMNHMYeCKHM MeTOJIOM B 6eH3OVIe) H ApyrvX IpH4HH NpHNHca: 
JIM HempaBuibHoe cTpoeHue. B pa6ore (’) Mbl AcnpaBHJIM JOMyuleHHy!0 HeTO": 
HOCTb, IIPH3HAaB MepBbIH H3 CHHTC3HPOBAaHHbIX HaMH YIVieBOOPOAOB 3a 2-PeHH | 
HadtasiHH (1). TamM xe Mbl JlaJId mpenoOKUTebHYIO CXeMy OOPa30BaHH§ 
2-pennHadrainna. Konuio HallieH cTraTbu MbI MocsamH mpod. XeHKOK (Reed 
College, Portland, Oregon USA), koroppiii TakxKe u3yuaeT aJIKHIMpOBaHHe apo 
MaTHYeCKHX YIIeBOOPOLOB OyTHHAMOAaMH H C KOTOPbIM MbI COCTOAJIH B Tepe 
mucke. B CBOeM OTBETHOM IIHCbMe, MpHCsIaHHOM HaM B Houle 1957 r., npod 
XeHKOK IIPH3HaJI Halli HOBbIe MpelcTaBJIeHHA O CTPOeHHH 3TOTO YIvIeBOLOpO} 
IpaBHJIbHbIMH. OH JIMUIb NpeAIOKM Apyry cxemy ero O6pa30BaHHA, B COOT! 
BeTCTBHH C KOTOPOH CHavaJla OOpasyerca 2,3-qudeHuOyTaqHeH |—3, KOTOpbii 
now JeictBuem HCl usomepus3yertcsa B 3-MeTHJI-3-beHHJI-THAPHHeH, mpeBpaura} 
IOMLHHCA 3aTeM B pesyJIbTaTe JeruApHpoBaHHA H paclIMpeHHA WuKJIa MOM WehcTBu 
em KucuoT JIbionca B 2-peHnHadraiuH. Ou OOpaTHus TakxKe Hallie BHHMaHHe HA 
TO, UTO BTOPOH H3 CHHTC3HPOBAaHHbIX HAMM YrseBOAOPOAOB — MpOAYKT aKHIK: 
pOBaHUA OeH3OJ1a [MalleTaTOM TeTpaMeTHJOYTHHAMOWAa CT. m1. 83—84°, KoTOpBii# 
Obl MOyYeH BrepBble OMHHM H3 Hac B 1952 r. (8,%,°), aBaaetcn 5, 5, 
10,10-rerpametua-4b, 5, 9b, 10-rerparuazpoungeno (2,1-a) uugenom II (°°) 


Sy 
rerio 
lee 
7 NAN 
Vas 
I] 


O6pa30BaHHe Mp aKHMpOBaHHH OeH30la JMalleTarom 2-6yTHH-1,4-qHo” 
HapaAny C allerHireTpaJIHHOM 2-PeHuMHadrainHa OblWIO TakKxKe MOATBEpKeHG 
HeaBHo Meiiepom (""). B Hacrosujee Bpems Halla CXeMa O6pa30BaHHsA YrveBOO- 
powla (1), Tak ke Kak H CXeMa XeHKOKa, KaxKeTcs mpobslemaTHUHOl. Bomee Be 
POATHBIM HaM lipecTaBideTcA OOpasoBaHne 9TOTO yrvieBosopowa m0 cxeme: 


Tae TOK De | 
ec 7 ) Te Gea | 
Giese re 
Ne \NY ae 

CHp =x 2 2 
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UTo xe KacaeTCA CTpOeHHA BbILIeyKa3aHHOro yrvieBokoposa c T. mI. 83—84°, 
TO Ha OCHOBAHHH ONpejleJICHHA MOJIEKYJIAPHbIX BECOB (y2Ke 110 Pacry), cpaBHeHHA 
COOTBETCTBYIONIMX CBOHCTB, NOyYeHHA Opomusa c T. nu. 312—313° u ucesexo- 
BaHHH CI€KTPaJIbHOrO XapakTepa MbI IIPHLIJIH K BHIBOMY, YTO eMy JelicTBUTebHO, 
Kak CuHTaeT X€HKOK, Cylelyer mpunucatTb crpoeune (II), a ero romosioram crpoe- 
HHe, aHaJIOrHyHOe CTPOeEHHIO TOMOJIOFOB yruieBofopoya (II) (°). 

B Hacroamel paOore OpWiM u3yYeHbI peaKUMH KOHeHCalMH B MpHcyTCTBHH 
OesBoyHoro AICl3: 1) Auauerata 2,5-qumerns-renTHH-3-1Hosa-2,5 c TOJIYOJIOM, 
2) MoHOalleTata H-(1-oKcH)-lWHKOreKcHalleTHeHa C TOYyONOM u 3) Haletata 
TeTPaMeTHOYTHHAMONa C TOJYOJIOM WH f-KCHJIOJIOM. 

I. CuntresupopaHHbit Hamu 2,5-MMerwu-renTHH-3-HOI-2,5 B COOTBeETCTBHH 
C JIMTepaTyYPHbIMH JaHHbIMH MMe T. mI. 43—45° (1”), AnernaupoBaHHem 93Toro 


| AWOJla YKCYCHbIM aHrHAPUAOM B paHee ONHCAHHbIX YCJIOBHAX NOMYYeH WHalleTat 


eT. kun. 97—100°/2—3 mm; d?° 0,9065; n2° 11,4531 (BEIxon 60% Teopun). Hs- 
pacxofoBaHo 2,22 mi 0,5 N cnuptosoro pactnopa KOH C,3H.,O4. BrruncieHo 
2,26 Mia. KauecTBeHHOoe HCMbITaHHe Ha alleTHJICEHOBY!IO TPOMHY!O CBA3b JlaslO M0- 
JIOMWKUTEbHYIO peaKILHI0. 

K oxJlaxaemMol sleqsHOH BooH cmMecu 60 r GeH3oua (0,769 mow.) u 12,4 r 
OesBonHoro AICI; (0,094 mom.) mpHaHTbI nO KansamM B TeyeHHe 40 Munyt 10 r 
(ualletata. Temnepatypa mpy 3TOM MosepxuBaacb B mpesesmax 5—10°. Kon6a 
nmocTeneHHO MOforpeBaslacb Ha BOJAHOH Gane. Oxoso 40—45° HaynHasocb 3a- 
MeTHOe BbijjeneHHe HCl, npofosmkaBureeca HeWOJITO HU BOSOOHOBJIABIIeeCA C T10- 
BbILIeHHeM TemMepatypbl. Iloce aToro peakuuA mpoBoyusacb npux 70—80~ 
IIPHOJIH3UTeIbHO elle 2 uaca. OOpaborKol KOMMVIeKCa OOBIUHBIM MyTeM MOJ1yueHo 
11,57 r koHyeHCaTa, MHOrOKpaTHOH (PpakUHMOHHPOBKOH KOTOPOTLO BbIeleHa (pp ak- 
mua 3,58 r, T. Kun. 80—85°/1—2 mm, d?° 0,9964, n° 11,4775. Unentuunpili mpo- 
JLYKT Obl MOJTYYeH TakxKe MPH B3aHMOelcTBHU CBOGOHOrO AIC], HenocpeCTBeH- 
HO C JiHalleTaTOM B jJleapOMaTH3HPOBaHHOM JIHTpoHHe, Kora pearnpyroule 
BellleCTBa Ob B3ATbI B PaBHOMOJICKYJIAPHbIX COOTHOWICHHAX H peaKI{HIo 
MIPOBOAMJIH OKOJIO 2 YacoB HarpeBaHHeM CMecH Jo 75—80°. DpakuuA c T. KUN. 
80—85°/1—2 mm orpeyaer 3-xs0p-4-alleroKcu-2,5-uMeTHrentalHeHy-2,4. 


Hatizeno %: Cl 16,28; 16,61; M 212,06; 217,65 
CuH,,02Cl. Boruncaeno %: Cl 16,4; ME ZT OR 58 


0,7 r BeulecTBa, pacTBOpeHHOTO B 60 MJ JIeAHOM YKCYCHOH KHCJIOTbI, OKHCJIEHO 
3,5 r CrOs; B TeyeHHe 4 uacoB. Pa3g6aBsIeHO HCTHJJIMpOBaHHOH BOOM UW 4aCcTb 
*KUAKOCTH oTOrHana. Ileppple NOpUHH ANcTHIaTa O6paboTaHb! pacTBopom 2,4- 
WMHUTpOdeHHIruApasnna. JLpoOuol KpHCTaMIM3allMeH OCaTKa BbIeIeH MPOLyKT 
eT. mut. 125—127°, ne noka3aBluiui Jenpeccun c 2,4-,HHUTpPOeHHJITHApas0HOM 
aleToua c T. mut. 125—126° (18), uw BemecrBo c T. nat. 115—116°, Kkoropoe Tak2Ke 
He jlaio jenpeccnu c 2,4-quHuTpodeHHITHApas0HOM STHJIMeTHJKeTOHA ("*). 
OcHoBHasd uacTb pacrBopa 9KcTparMpoBaHa apupom (30 cm® x 5), pacrBopuTe Jib 
OTOrHaH H ocTaTOK cy61HMUpoBaH pH 130—140° B Treyenne 3 yacos. Ilouwyuex- 
HbIM TaKHM IyTeM CyOJIMMaT, NepeKPHCTAaJJIM3OBaHHbIM H3 9THJIOBOTO CIHpTa, 
umeer T. mt. 99—101° wu B cMemaHHOH mpoGe c YHCTHIM OOpasiloM 1LaBeJeBOH 
KHCJIOTbI Jenpeccuio TeMMepaTypbl MiaBJIeHHA He OOHapyxKuBaer. 

@pakuua (2,76 r) c Tr. Kun. 170—172°/1—2 mm, d?” 1,0440; n% 1,825, 
orBeyaerT yruleBonopomy CoyHo, (III) (Bpixoy 24% Teopun). M3 npoxykTos oKucae- 
Hua ero CrO; B JIe@QAHOM YKCYCHOM KHCJOTe B BbILMeONHCaHHbIX YCJIOBHAX BBI- 
JIleeHbI HK HACHTHPHUNPOBAHHI ALeTOH, METHJISTHKETOH HM OCH3OHHAA KHCIOTA. 
Ou o6HapyKuBaeT TakHe Ke CBOHCTBA, KaK H pyre yrleBoLoposbl, Mou yyeH- 
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HBIe Takum mytem. HenpojoumKuTebHbIM oKHcseHHeM (III) (cM. ta6.1.;1) CrO} 
B Jl@HOM yKcyCcHol KucnoTe B TeyenHe 30—40 MHH. BbIeeHO HEMTPasbHOr 
XapakTepa KPHCTaJIMYeECKOe BELMECTBO C T. I. 144—145° 
Hafineno %: C 81,55; 81,50; H 7,18; 7,27; M 318,4 324,3 
CoyHo202. BoruucmeHo %: C 82,30; Jest 7 kes}. 


Bpomuposannem (pakuun ct. kun. 170—172°/1—2mm B CCl, Ha xonogzy mony: : 
ueH Opomuy c T. Mu. 248—249°. 


Hafiyeno %: Br 37,17 
CoyHeeBre. BoruucneHo %: Br 36,86. 


Il. Kongencatuel Monoaltetata ju-(1-oKcH)-WuKJOreKcHJlalleTHIeHa C TO- 
JIYOJIOM B AHaJIOPHYHBIX YCOBHAX NOyYeH yrumeBoqopoy coctaBa CygsHsa (IV) 
(ra61. 1). On 3akKpHcTaIM30BaJICA CeHUAaC %Ke Mocde yasleHuA paCTBOPUTe/A H 
KoHyencata. J[Baxk bl nepeKpHCTaJIM30BaHHbI (CMecb criMpTa c GeH3ouiom 2 : 1) 
MpOykT uMeeT T. mI. 250—251° u xapakTepu3yeTCA TaKHMH 2Ke CBOMCTBaMH, 


Kak paHee OMMcaHHble yraeBofxoposbl (BEIxoq 10—12% Teopun). | 


Ta6auua 1 
Anasu3 B #-rentaHe 
Yraesonopon @opmyuia Halizeno, BBIYHCMCHO,| Awake | Ig ¢ 
% / ae MaKc 
oe 
Yraeponopox (11) 6 911,24 94.,031) 945,30 260 3,49 
nee ( Goleradian copay. beta Ose Bs0 ail rite 00 une lemme 
T. KUMI. |_| | 4 M AIR Za 276 ile 3,51 
470—172°/ 1-2 wm | “7 S<\% | MR | =~ —88,29 | —87,5 
CmC=G¢ x07 
~ 
y 90,87; 90,94) 90,81 265 3,2 
Yraeponopoy (IV) gree ,87; 90,94 ’ (265) | (3,24) 
Cesta: Cimen H | 9,37;'9,38 | 9,18 | 271 | 3/42 
Telito250—2ole ee si) | M_ | 373,8; 363,6 278 3,52 
CAST NAN 
7s 
Cal 
Ys 
CuG 
AX<_¢/ | © |90,47;90,61| 91,03 | 258 | 3,40 
ge ee a (V) hart bad H | 9,22:9,44 | 8,96 | 272 | 3.49 
aera UNV ea M 280; 285 290 
7 Kum. 138 —4400/4"sanai'G an MR | —93,41 | —92,19] 278 | 3,54 
CC CG 
URDE pie 
Yraesogopor (VI) ( p Tr ) C |90,27;90,56) 90,56 
ati ea He |} 952:;9,6810 9,43 | 2670 T2y74 
Tw. 136—137° NAME coe te 316 318 
Cl £G-Cc 
IIf. Kongencayua quatletata TeTpameTui6yTHHAMOWa c ToyooM. Komnue- | 
CTBO pearHpyloulMx BellecTB: fMalletaT 30 r (0,131 mow.), 6esBoqHEIi AICIs | 
36 r (0,270 mon.), Tonyon 88 r (0,956 mou.). [lpoxosuKuTenbHocTb KOHJeHcCalnu 
8 uac. MakcumMaibHaa TeMMepatypa B Kone peakiuu 97—100°. MuoroxkparHoi | 
(bpakUMOHUPOBKOH KOHJeHCaTa Hapsy C ApyrHMu BellecrBaMu, KOTODpEIe elle | 
He HCC€AOBAJIMCh, BbIACICH HE BMOJHE YMCTHI MpokyKT c T. Kun. 138—140° | 
(1 mm), d?, 1,0099; ee 1,5670, npHOmmxKatouniica mo cocrasy K CooHeg (V) | 
(BpIxo 20% Teopun). Ilo caoemy xumuyecKoMy MOBeZeHHIO ON TaKxKe oOHapy- | 
*KUBaeT CXONCTBO C BBILCYNOMAHYTHIMH yrvieBoqopoyamu. IIpu crosHuu oH 3a- | 


MeTHO OKHCJIAeTCA, MpHoOpeTan %KeNTHI WBer. 
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IV. Konjeucayua juatierata TeTpaMeTHJOYTHHAMOIa Cc n-KCHonoM. Jas 


Deak i Obl B3AT ABark [bl neperHaHHbplit Haj M€TaJIJIMYeCKUM HaTPHeM N-KCH- 


mon, T. Kum. 134°/730 mm; np 1,4950, 7. 3amMepsanua +-13° (44). Peaxuusa npo- 


30QNaCb B BbIMeCOMMCaHHbIX YCJIOBMAX MOCTENeHHbIM MOMOrpeBaHHeM KO.JI- 
Souku (mocne AO6aBseHuA AMatleTara) Wo 100° B Teyenue | uaca. M3 20 r Male- 
\tara nouyuexo 19,78 r KoHJeHcaTa, NeperoHKOli KOTOpOrO BHIeeHbI TP WHpo- 
ikMe (ppakuuu. Benuekunamaad ppakwusa tT. kun. 170—190°/2—3 mm B KouMuect- 
3e 4,1 r npH JoOaBNeHUH HeGOOJbUIOTO KOMMYECTBA AlleTOHA MOUTH MOJHOCTBIO 
sAKPHCTaNM30BaNach. IlepekpuctaM30BaHHbIi HeCKOJIbKO pa3 M3 9TaHOJa 
(IpOAykT uMeer T. m1. 136—137° u OnusKo orBeyaer yrueBoxoposy cocraBa Cy,H3, 
JVI). ¥.-c=. cnekTpbl HW mpesnomaraemoe CTPpoeHHe CHHTeESHPOBAaHHBIX YIueBOLO- 
)POOB npuBeyenb! B Ta6m. |. 
| Cnektp yrepoyopoga (VI) umeer Tako 2Ke xapaktep, Kak (II), (III), (IV) 
li (V), HO B OOmacTH 260 Mp oTCyTCTBYIOT MOMOCHI, XapaKTePHble JIA TOHKOLI 
hrTpyktypbl. MurencuByocrb noulocbl 3aHWKeHa M0 CPaBHeHHIO C HHTCHCHBHOCTBIO 
yraeBonopoyos (III), (1V) u (V). Takoe u3smeHeHue cneKTpa normoulenua npu 
BBEJEHHH JONOJHUTebHO METHJIbHbIX Ppynn, ObITh MOXKeT, CBAZAHO C WePopMa- 
eH HEKOTOPbIX BaJICHTHBIX YIVIOB MOvJeKysJbl. Hasuune B yraepogopoygax (III) 
li (V) nonoc norsomeHua B OGacTH 295 Mp, NO-BAAMMOMYy, CilekyeT OOBACHHTS 
IIPHCYTCTBHeM He3HauHTebHOH MpuMmecn. 
Aaa (111), a raxxe nposyKta ero JeruapHpoBanua — yrmeBosoposa cr. m1. 
116° (°,°) ObluIH MOyYeHbI U.-K. CMeKTPbI MormouleHusa. (Cnextpomerp MKC-11, 
+ mpu3mor NaCl B pacrBopax CCl, u CS,). Baim o6Hapy2keHbI Clelyromme m010- 
bbl (B cm—*): (III) — 725 (cp.), 762 (o4. c.), 790 (ca.), 809 (cp.), 820 (cu.), 
O7 (cp.), 895 (cp.), 916 (ca.), 942 (c.)-977 (cu.), 1012 (o4. c.), 1026 (c.), 1080 
mee), 1112 (cp.), 1132 (c1.),1155 (c.),. 1188 (ep.), 1228 (c.), 1257 (en.); 1284 
ic.), 1321 (cp.), 1363 (c.), 1375 (ou. c.), 1423 (c.), 1446 (o4. c.), 1474 (o4 c.), 
(580 (ca.). 1a yraepoqopogzos c T. nat. 216—217°: 710 (cp.), 753 (o4. c), 762 
Mee a1 O0.(Cl.) 2 801. (C2). 920. (Cp a)..g00 (C,), TOTO (c.), 072 (c.), I TO (cp.), 
1144 (cp.), 1168 (ca.), 1214 (c.), 1248 (c.), 1298 (cp.), 1330 (c1.), 1360 (c.), 
1368 (c.), 1458 (o4.c.), 1605 (c.). OGujut xapaKTep u.-K. cnekTpa (III) noq06ex 
‘anee HaliyqenHHomy juia (II), B YacTHOCTH AIA HAX XapaKTepHbI MOsOCHI B OOa- 
itu 730—760 cm-', 950—1050 cm-! u 1480—1580 cmt. Kpome Toro, y HHX Ha- 
\moyarorca Be momocnt 1363—1375 cm-', orBeyatoulue reM-3aMellleHHOH Trpyn- 
le CH. Murepecuo 3aMmeTurTb, uTO Ip Mepexose K yruieBogoposy ct. na. 216— 
17°, u“acTOTbI TeM-3aMeleHHOTO aTOMa C COXpaHAIOTCA, HO MOABJIAIOTCA HOBBbIC 
|HHHH, OObIYHO CBA3AHHbIe C MOHO3AMEeIICHHbIM APOMATHYCCKHM KOJIbILOM: 
(10, 1010, 1072, 1605 cm-t. Bmecte c 3THM B cnekTpe yruleBoqoposa Cc T. MI. 
'16—217° Ha6moaercA MHTeHCHBHOCTb Mosocb 753 cm~t, BcTpeualollaAca B 
pt!) uM mpyrux 1,2-3amelleHHBIX OeH3oVa. 

Yuaptpaduonerosple cmeKTpbl Norsomenua OpwiM cHaTsl T. H. Ukypunon, 
unpakpacupe — IO. I]. Eropossm. 
WuctutyT opranuteckolt xumuu um. H. JI. 3emmucxoro Iloctynus0 

Axkajemun Hayk CCCP 23 IV 1958 

VuctutyT xumun 
Axkajemuu HayK I py3CCP 
: IMTMPOBAHHAS JIMTEPATYPA 
ip Mijlaruase, Ay J. lLetpos, JAH, 83,235 (1952), *P.M. Jlaruase, 
p. Vucr. xuman AH TpysCCP, 12, 157(1956). *P. M. Jlarugse, H. P. Jlonmag3e, 
loo6m. AH IpysCCP, 8, 608 (1955). *P. M. Jlarugse, A.W. Aeaanuwmsuan, 
‘oo6m. AH Tpy3sCCP 3, 205 (1955). °P.M. Jlaruase, H. K. Upemanse, 
. Tl. Uurorugn3e, KOX, 27, 54 (1956), © P.M. Jlarugse, Il. 0. Ky mpa- 
fa, JIAH, 110, 795 (1956). 7P. M. Jilaruas3e, H. P. JIonagse, A. J. Iler- 
os, Coosm. AH IpysCCP, 3, 279 (1957). ®P.M. Jlaruyzse, HoxtopcKan auccep- 
ans, M., VOX AH CCCP, 1952. °P. M. Jlaruyzs3e, Marepuanb nayynoi ceccHa 
MCTHTYTOB xumun Akafemuii Hayk pecnyO1uK SakaBkasbs, Baxy — Epesan, 1956—1957. 
m= G Smith, GF. Wright,.Canad. J. -Chem., 32; 729 (O54) Ls Gre MEanise i, 
‘hem. Ber., 12, 2949 (1957).12.4.T. Ba6as un, Uses. AH ApmCCP, 5—6, 10—11, 135 (1941). 
2 P. Hl penuep, P. ®bwcon, CucTremaTmueckHh KavecTBeHHbIM aHaJIM3 OpraHHyecKHx 
oequnennit, UJI, 1950, erp.259. 14G. Egloff, Physical Constants of Hydrocarbons, 3, p. 75. 
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Jloxxany Axagemun nayrk CCCP 
1958. Tom 121, M3 


MW. A. JIMBO u JI. M. KOPOBOBA 


NMOJIMMEPM3ALUMS BbICHUHX JMEHOBbDIX YPJIEBOOPOJOB 


(II pedcmaeaeno axademuxom B. A. Kapeunoim 24 III 1958) 


B nocseqHue rogb! B Coperckom Corose wu CIUA cunre3sHpopaHbl MOMMepsl! 
W30NpeHa, KOTOpble MO KOMNeKCy CBOHCTB OoIble APyrux, paHee M3BeCTHbIX 
CHHTCTHYECKHX Kay4yKOB, MpuOsMxKalOTCA K HaTypalibHOMy KayuyKy (*~°).| 

VMutepecuo Obivlo BbISCHUTb, B KAaKOH Mepe BbICOKad MPOUHOCTh B CO“eTAaHHH 
C BLICOKOM S/IaCTHUHOCThIO, XAPAaKTePHble WIA BYJIKAHH3aTOB HaTYpaJIbHOrO Kay- 
yykKa, CBOHCTBCHHBI NOJIMMepaM JIpyrHX JHeEHOBbIX YrieBOLOpozoB. C sToH Wedb 
6bIIM CHHTe3HPOBaHb! NomHMepbl 2-MeTHMNeHTaHeHa-1,3, 2-sTHI6yTagqNeHa-1,3 
u 2-n30nponun6ytaqnena-1,3. 

2-MeTHJINeHTaqHeH-1,3 Obl NOyYeH MPH KOHTAKTHOM TIpeBpalleHHH CMeCH! 
w30nponusOBOoro cnupTa UM alleroHa Ha BHJOH3MeCHEHHOM KaTaJIu3aTope 
C. B. JleGegesa no cnocooy lO. A. Topuua u A. A. Bacuabera (°). Baiqemenne ere 
3 CMeCH C APYrHMH yrvieBoqOpokaMU MpOW3BOAMJIOCb MYTeEM PeKTHUKAaLNH He 
maOopaTOpHOH KovIOHKe, ac:dekTuBHOcTbIO 100 T. T. 

2-sTuNOyTaqueH-1,3 nowyuaca mo cnocoéy, c nomombIO KoToporo MapsBex 
C COTp. NepBOHadaJIbHO MbITaIHCb NMOMYYMTb STOT yrmeBomopog (*) —c Te 
OTJIMYHEM, UTO WIA LeruApatawun 2-sTH/-2-oKcHOyTeHa-1, nosyuatouleroca B Ka- 
yeCTBe MPOMEXKYTOUHOFO MpOAykTa Mp STOM CHHTe3e, NPHMeHAJICA He KHCJIbIE 
CepHOKHCJIbIM KaJIMH, a KaTasIM3aTOp, MpPHroTOBJIeHHbIii MIpOnHTKOW KyCOu¥KO 
KOKCa PacTBOPOM bocibopHoKucsoro HaTpHA, PocopHOH KUCOTOH U jot 
HOKHCJbIM OyTHaMHHOM (°), 

Bpixog 2-sTu6yTaquena-1,3 coctaBiat 32,4% or TeoperuyecKoro. 2-1430-+ 
mponust6yTaquen-!,3 mowyueH no cnoco6y Mapsena (7,°). 

Tlony4eHHbie MOHOMepbI XapakTepH30BasNCb cJeLyIOULMMu KOHCTaHTaMy4 
2-meTuuneHtanuenH-1,3, T. Kun. 75,5°/760 mM; Wo) 4450, dO, 7179;  2-oT Ha 


OyTamuen-1,3, T. Kum. 66,6°/760 mm; n%° 1,4328, d;° 0,7154; 2-wsonponHs6yTay 
yueu-1,3, T. kun. 86—87°: n® 154318, do) 0,0 202% 


Ta6auna 1 
IlommMepu3auua amkun6yTaqHeHoB 


eee go Cnoco6 antenp- | Ilmactuanocta 
P 5 8 nosuMepus. acon: ant novIuMepa 
Eva; 
2-9THI6yTaqneH-1 ,3 50 Jlutuem 5 0,38 
50 » 0,5 0,59 
70 Byrusiom 0,08* |Heonpexzemuma 
2-u30nponus6yTaquen-1,3 30 JIutHem 4,9 ORs 
70 » i 0,39 
2-MeTHIMeHTaqueH-1,3 50 » 16 0,66 
70 Bytusom 7 0,62 


* Bowee touno 5 mun. 


IIpu nonumepusalun H30npena, Cc lesbI0 MomyueHHA Kayuyka, aHaJlorHuHoro 
‘HaTypaJibHomy, Apyrue uccreqopatem B KayecTBe BOSOYAUTeTA mpowecca mpu- 
‘MCHAJIM MeTaIMueckuh IHUTHM MM KaTanusatop Lursepa (5). pu nonmumepu- 


LAOmzoiA 7 


CBOHCTBa MOJMMepoB auJIKHNOyTa_HeHoB 
CsohcTBa ByKaHH3aTOB 
a 9 He€HaNOJIHEHHbIX CMeCceH 
o S 
° a 
Tlonumep ey g a ; L sxe 
= 3 Q mo o3e eon 
5 = On ome asso) 
g © z a 238 5g Lok 
= B Se ORE 62s 
ion 
Tlommmsonpex 0,35 —68 Zao) 1180 14 
Tlomusin6yTaquen 0,56 —76 200 1220 14 
Touuusonponusn6y- 
TaHeH 0,36 —o2 116 1080 16 
Tlowumetuanenta- 
yueH 0,66 —28 200 620 14 


allMM BbICIUMX JMeHOBLIX YrIeEBOLOPOAOB MbI TakK2Ke MPHMeHUN MeTaMuecKHh 
\IMTHH; B YaCTH ONBITOB B KayecTBe BOSOYANTeIA NpHMeHAJICA JHTHH-OyTHI. 
Mouumepusauna npopoqusmacb B CTEKJIAHHbIX aMMyJlaxX TIpH TeMnepaTypax OT 
50 no 100°. TnyOuna nomumepusanun 
mocrurana 98—100%. 

) Kak BuaHO H3 JlaHHbIX, NpHBeseH- 
‘HEIX B Ta6s. 1, mpomecc nomwuMepH3a- 
mun 2-sTHOytaquena-1,3 Mu 2-H30npo- 
jnunOytanneHa-1,3 mpoteKaer c yoBue- 
ITBOPHTeJIbHOU CKOPOCTbIO. 

Hasnune B MovleKyuie ,2-MeTHJINeHTa- 
MMeHa METHJIBHOH TpyNMbl B a&-MOJLO*Ke- 
HHH K JBOHHOU CBA3H MIpHBOAMT K pes- 
KOMY 3aMejJIeHHIO Mpollecca NoJIMMepH- 
gaunn. Ilpu nowmMepH3alluu B NpHcyT- 
CTBHM JIMTHH-OyTHIa Npolecc MVIMICA 
16 uac. npw 50° wu 7 4uac. npu 70°. 
Beep uss 2-sTHNOyTaqveHa [pH Puc. 1. SnactuyHocth mo oTcKoKy By.Ka- 
70° If OLOJKasacb 5 MHH. ae HH3aTOB H€HANOJIHCHHbIX cMmeceH. / — 2- 


Presa} 


T E - ey = 
_ Tlostyuennpie nonumeppi 3Ha4HTesbHO 2 ene Pee ee 
oTaMUAIOTCA pyr oT Apyra no Temne- 

JaType cTeKMoBaHHA (Tad. 2). 

CpaBuHTebHO BbICOKYyIO TeMMepaTypy CTeKJOBAHHA HMeeT TOAMMep MeTH- 
ee iranuexa, B KOTOPOM Ha KaxKlOe 3BEHO, NpHCoeqHHeHHOe B nomoxeHne 1,4, 
MpHXOLHTCA NO DBE MeTHIbHbIe rpynnbl. Bomee HH3Ky10 TeMlepatTypy CTeKJJO- 
3aHUA MMeeT TOMMM3ZONpONMOyTalueH, CosepxKalLH U30NponubHy:0 rpynny 
3 3pene. Han6onee Hu3kKana TeMMepaTypa CTeKNOBaHUA y MOWMaTHNOyTaqMeHa, 
dHa 1aKe HIDKe TeMnepary DBI CTEKJIOBAHHA HaTYpasbHOrO KayyykKa M NOMMH30- 
(pena™. ts 

Tilo mpounocrn By IKaHH3aToB HeHAlOJIHCHHEIX CMeCelt MOJIMMepbI STHJI- 
jyTayuena HM MeTHJINeHTaMeHa Malo OTMMUAIOTCA OT MOMHsOMpena. O,HAaKO 
[OMMMepbI MeTHsIMeHTaHeHa HMeIoT Mastyi0 sactu4HocTh (puc. 1). Momnsruut- 
hyraueH M M0 S/lacTM4HOCTH He ycrynaeT momMusonpeHy. 


dnacmuyHocine 0 omckory 


20 4) 60 80 00°C 


* Kak 3TO Obwio panee moKasaHo Mapsenom u mp. (1'), mommmep 2-sTum6yTamnena-1,3, 
IOJYUCHHBI MOJMMepHsalNelt B 3MyJIBCHH, TakxKe UME HH3Ky!o TemMepatypy CTCKTOBAaHHA 
—70,5°). 
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OTUMH UCCeOBaHHAMH MOKa3aHO, YTO HE TOIbKO HW30MPeHOBbIH, HOU NOH- 
aTHIOYTaHeHOBbIN Kay4yK OOalaloT BbICOKOM MpOYHOCTHIO H BbICOKOM 3/1aCTHY- > 


HOCTbIO B BYJIKAHH3O0BaHHOM cocTOAHHH. IlocjieqHHH MO MOPO3OCTOHKOCTH He-> 
CKOJIbKO IIpeBOCXOJMT M30NpeHOBbIM Kay4yK. 


Bcecow3Hbld Hay4HO-nCCeoOBaTebCK Ul Tloctynuso 
HHCTHTyYT CHHTeTHYeCKOrO Kay4yKa 22 III 1958 
uM. C. B. Jledeqepa 


UMTHPOBAHHAA JIMTEPATYPA 


TA A Koportrkos, K. ba llworposexmu, 2 ly Olespann erp, Ala 
SUD R tsh) CORSS)); SC NE Cy OOO rim iy J. Bo CAamOmemeane, Ws ie Sil Aimer 
ckasa, Xum. mpom., Ne 7, 21 (1956). °° Rubb. Age, 76, Ne 4, 588 (1955), * Rubb. J., 129, 
Ne 9, 278 (1955) DIM VN Phe ANE IL AS) CUS), OR IN, I @ imi Ne AMA Jed 
CHMAbeB, ACK Manure. ese' Bra ON 7 O17 (19477) eens Coe i a eee’ 
R. L. Myers, J.H.Saunderers, J. Am. Chem. Soc, 70, =1694 (to7em) 
®J. W. Rephe, Azetylene Chemistry, N. Y., 1949, p. 10. *C.S. Marvel 
L. R. Williams, J. Am. Chem. Soc., 70, 3842 (1948). 1° Chem. and Eng. News, 338, 5026) 
(1955), 42 Cus. Marvel, J.° LR Wit lia nis, “Ho bisB mentors cere 
Polymer, 4, 583 (1949). | 
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Aoxnann Akanemuu nwayr CCCP 
1958. Tom 121, Ne 3 


XHMH A 


Axanemux A. H. HECMESAHOB u UH. UH. KPHOKASA 
CTEPEOXUMH Sc, 7-CONPAKEHUA 


a-XJIOPMEPKYPKAM®EHHUJIOH 
B wauaste 1950 r. onuM us Hac (') Obi ConocTaBjeH pax bakTOpoB NOHHKeH- 


| HOH (HM OTCyTCTBYy!OMleH) CnOCOOHOCTH K peaKIMAM OOMeHa Y aTOMOB (HIM rpynn), 
CBASAHHBIX C YIVIEPOAHbIM aTOMOM Y TOJIOBbI MOCTa OHILMKIMYeCKOH CHCTeMbI. 
| B oxta6pe 1950 r. noasunca o630p @oycerta (?) Ha Ty xe Temy. Muepruocts 
| TpakTyeTCs 30eCb C TOUKH 3peHua NpaBusia Bpezra (*) 0 HeBO3MOx*KHOCTH OOpa- 


30BaHUA JBOHHOM CBA3H y TOJIOBbI MocTa OuuuKsa. JleiicTBUTeIbHO, pA ABJIe- 


| Hu HMHEPTHOCTH aTOMOB Y TOJIOBbI MOCTAa OHUHKJIOB eCCTECTBEHHO OODACHHETCH 


npapusom Bperra — ciojla OTHOCATCA, HaNpuMep, HECMOCOOHOCTh K 9HOMH3AalLNU 
@-OMMHKJINYECKUX KeTOHOB, H€BO3MOXKHOCTh JeruspaTalnu u WernyporaonlH- 
poBaHna 3a cuer aromos H, Hal, OH y rosmospi Mocta. Pay Apyrux ABIeHH, Kak 


| HEBO3SMOXHOCTh JekKapOOKCHJIMpOBaHUA B-KeETOHOKHCJIOT C KapOOKCHJIOM y Tro- 


JIOBbI MOCTa (KaMPeHHJOHKapOOHOBaA KHCJIOTa, HampuMep, meperonserca 6e3 


 passiomwenna npu 312°, rorza Kak 1,3-3-TpumMeTHMMKIOreKcaHoH-2-Kap6onoBpast 


KUCJIOTa PpasJiaraeTCA yKe MPH KOMHATHOH TemMepatype), HEOOMeHOCMOCOGHOCTh 
BOJOpOOB KamM@eHHOHa Ha JelTepHu axe B MpHcyTCTBHH OCHOBaHHi (*) 


| (B NPOTHBONOMOXRKHOCTh MOHOMHKJIMYECKMM KCTOHAM aHaJIOTHYHOH CTPyKTYpbl 


2,6,6-TpHMeTHJIMMKJIOreKCaHOHYy H 2-MeTHI-6-cnuposekaHOHy) yxKe Tpe6yer cne- 


UMaJIbHbIX JOKasaTebCTB MpPOXOKeHHA peakWHH ekapOokcHMpoBaHHA B- 
| KeETOHOKHCJIOT HW JelTepooOMeHa B KeTOHAX Yepes cTauIo sHOMH3alNH. Mexa- 
| HH3M JleKafOoKcHJIHMpOBaHHa aH B padorax Ilenepcena (°). Wupoko usyyeHHan 


HeCOMeHOCNOCOOHOCTH rasloua y OJIOBbl MOCTa, OUCBHLHO, He HMeeT OTHOLIEHHA 
kK upaBusy Bpeta, HO COpACHAeTCA HECOXOMMMOCTHIO BaJIbAeHOBCKOrO OOpallie- 
HUA pH HyKsec*uJIbHOM COmenHe. Mexkyy TeM BaJIbeHOBCKOe OOpallleHHe B 2KeCT- 
KOH CHCTeMe OHIIMKIa Y TOJIOBbI MOCTa H€EBO3MOKHO. MakTb! HeOOMeHOCTIOCOO- 
HOCTH aTOMOB Y TOJIOBbI MOCTa, KOTOPbIe ABHO H€BO3MOXKHO OObACHHTb HU TeM, 


HM JpyruM nytTeM, noOyAnH ofNOorO H3 Hac B 1950 r. BEIcKa3aTb mpesnomoxKe- 
| HWe O HECOXOJUMOCTH MapaJJIeIbHOCTH OCel o- H T-3JIEKTPOHHBIX OONAKOB JVs 


NOJHOTO MpOABJICEHHA O,x-CONPAXKCHUA HW BHIKJIOUCHHA CONMpAXKeHHA Mp Mep- 
NeHAUKYJApHOCTH STHX OceH (1). Sto TpeOoBaHHe — aHawlor TpeOoBaHHA O TJIO- 


| CKOCTHOCTH wx-conpsxKeHHOH cuctembl. I]pumMepom mpoBepKH 9TOH THMOTeSb! 


M CJIyXKUT Hactosmaa pabota. B 1956 r., no-BHAHMOMy, He 3Hax Hallie CTaTbU 
1950 r., aHanornuHoe JonymeHue ony6muKoBasu Kopel u Cueeu (°4) B npuMe- 
HeHHH K 9SHOJIM3aILHH WMKJIMYeCKHX Ke€TOHOB C pa3JW4YHOH KOHMopMallveh «- 
C—H-cpa3u (akchabHOH UM 9KBaTOPHaJIbHON). 

CuHTe3MpOBaHHbId HaMM &-XJIOPMepKyPKaM@eHHJIOH MMeeT PTYTHBIM aTOM, 
CBASAHEbIM C YrIepORHbIM B TOJIOBe MOCTA, ABJIAIOWIMMCH OHOBPeMeHHO 4-aTO- 
MOM OTHOCHTeJIbHO Kap6oHHa. ATOM pTYTH, CBASAHHbIM C &-yrepOOM KeTOHOB 
Kak OTKPbITHIX, TaK H, WHKJIMYCCKHX H aJIberufoB, OOMaaeT HCKJIOUNTEbHOM 
OGMeHOCHOCCOHOCTHIO, JaeKO MPeBOCXOALLeEH TAKOBY!IO PTYTH B €€ AJIKUJIbHbIX 
COCIMHCHUAX. &- XJIOPMeEPKYPOKCOCCeAMHEHUA FHAPOMM3YIOTCA BOOK B Ipucy’- 
crpuHu KJ c 3amenolt pTyTH Ha BOZOpog. Ta x%e 3aMeHa COBepmaeTcA elCTBHeM 
pasOaBJIeHHbIX MHHe€paJIbHBIX KUCNOT Ha XoOLy. OHM TpuenHMeTHAMpyIoTcA 
TPHEHHAXJOPMETAHOM, @MMHaKOM JICTKO CMMMETPHSYIOTCA B a-MepKyp-Ouc- 
okcocoenuHeHua. Mx arom pTyTH Jlerko mofBepraeTcs H30TOMHOMY OOMeHYy Kak 
C MeTasJIMUeCKOH PTYTbIO, TAK HC CYJIeEMOH, MCYCHHBIMH NOCpeACTBOM palvoak- 
TuBHol Hg?%, kak noKasau padott O. A. Peyropa u Y Au-uelt (°). Cammer- 
pHUHBIe MepKyp-OuC-a-OKCOCOeMHEHHA elle Oomee peakUMOHHOCTOCOOHEI. 

To nanupim Yuuctelina (*), pTyTb y rouOBbl MocTa B OTCYTCTBHe KapOOHHJIb- 
HO rpynnpl (B 4-MepKyp-Onc-Kam@aue), ecH H MeHee NOXBUKHA, YM B [Ma KW- 
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PTYTH, TO HesHauHTeIbHO. Tak, OHa 3aMellaeTcA Ha rajioud, Mp JeHCTBUM BOL-} 
HbIX PaCTBOPOB CHJIbHbIX MHHePaJIbHbIX KMCJOT HJM pH HarpeBaHH C KOHILCH- | 
TPHPOBaHHO yKCYCHOH KUCMOTOH — Ha BOOPOL. / 
4-xnopMepkypKamaH CHMMeTpH3yeTca Mpa AeHCTBHM CTaHHuTa HaTpHA 
B 4-mepKypOucKaMau, H Mocule AHHH C CyJIeMOM erko JaeT HCXOJHbIA XJIOpMep-? 
KypKamdbau. CyMMa 3THX (aKTOB TOBOPHT O TOM, YTO Takoro powa OOMeHbI ULYT 
6e3 BaJIbICHOBCKOLO OOpalulleHUsA, HEBO3MO*KHOrO y romoBbI Mocta. JelicTBUredb-: 
HO, IIPAMbIe ONBITHI OLHOFO U3 Hac, O. A. Peyropa u Kuowb (*) # Peyrosa c corp. 
(°) noKasamn, uro oOmeH _R’R”R” HgCl kak c Hg, tak uc Hg?°8Br., coBep= 
alorca 6e3 H3MeHeHHA KOHUrypallun. CuleqoBaTebHO, CaM (aKT HaXoMKTeHHA | 
PTYTH Y FOMOBbI MOCTA HE MOXKeT C/IY2KHTb IIPHYHHOl ee HeOOMeHOCHOCOOHOCTH. 
Pauee B paOore oguoro u3 Hac HV. ®. Jlyienko (*°) Obilo MoKa3aHO, 4TO IPHUH- 
Ha NOJBU2KHOCTH PTYTH B 4-MepKYPHPOBaHHbIX OKCOCOeCAHHCHHAX He 9HOJM3AllHA, 
a conpskenne cpa3seit Hg —C nu C=O. Mexyy Tem pryTHbIM aTOM 4-XJIOpMep-> 
KypKaM@eHuOHA OOsaqaeT UCKIOYMTEbHOM MHEPTHOCTbIO, HeOYKHaHHO MIpe-) 
BOCXOAAIeH axe BeulecrBa Yuuctelina. Bananue a4-KapOOHMJla MOJIHOCTbIO) 
BLIKU0UeHO. Ilo Hamel mpocb6e O. A. Peyros u Y Su-uen (°) cpaBHuH OOMeHO- 
CMOCOOHOCTh PTYTH B 4-XJOPMepKypKaMeHHJIOHE H B 4-OPOMMepKypUMKMOreK- 
canone. B nepBom o6men c Hg?°? u c Hg?Bry He Wes COBepLIeHHO HM B KaKHX, 
ycnopuax (40 vac. 75—100°), Torqa Kak BO BTOPOM OOMEH C MeTAaJIJIOM IIpOXOAHs! 
Ha 100% 3a 2 uaca npu 23°, a c OpomHoH pryTbio 3a 2 uaca mpH 50° (allerou). 
XopMepKypKamieHHJIOH He pearupyeT Ip MHOrOUaCcOBOM KHMAYCHHH C Kpenmkou 
COJIAHOM KHCJIOTOM, CBA3b PTYTH C yr2pOHOM He saTparvBaercs OOSIYHSIMA CHMMeT- 
pu3yrouluMu areHTamu, HW B ux duce KJ, oTcyrcrByer peakuua c (C,H;)3CCl. 
CTpyQoM yfaslocb OCyIeCTBHTh CHMMeTpH3alMio B JU-«-KaMPeHUJIOHAJIPTYTb, 
HarpeBaa Jo 215—220° coorsercrByroulHi cysbpug. Peakuua R,Hg+ HgCl,— 
—>2RHgCl (rekyulaa 6e3 BaslbAeCHOBOFO OOPalleHHA) Ha HallleM MpHMepe mpoTe- 
KaeT, XOTA H MeVIeCHHO. CoBeplieHHO OTCYTCTBYyeT peaks C KOHWLCHTPHPOBaH- 
HOW yKcycHoHl KucoTOH (80°, 13 uac.). 3HadHTebHO Mey IeHHee, 4eM B COCAHHEHH- 
ax YuHCTeHHa, MPOHCXOAUT BOCCTaHOBeHHe XJIOpMepKypKamdeunuiona LiAlH,, 
a TaKxKe peakUUA C HOJOM B AHOKCaHe. OTA UCKJIOUHTe/IbHaA HHEPTHOCTh CHCTe- 
mpl Hg—C—C=O, Takum 06pa30M, He 3aBHCHT OT atptpeKTa BaJIbCHOBCKOrO O6pa- 
ICHHA M He CBOAUTCA K npaBusy Bpexra. EXWHCTBCHHBIM OCTAalOlLMMCaA OObACHE- 
HHeM ABJIA2TCA BbIKOVeHHe conpsxkeHHA Hg—C- u C=O-cBsa3ei B pe3yiab- 
TaTe MepNeHAHKYJIAPHOFO pacnoMOxKeHusA OCeli SCKTPOHHBIX O6/1AKOB UM BbIKJIIO- | 
YCHHA BO3MOXKHOCTH MepeKPbITHA MOCMeHHX. 
Chopmy.1upoBaHnasn HaMH B 1950 r. HM NOJY4HBUIaA B HacTostel paOote 
HaNbHeHWIHe TOKasaTeJIbCTBA 3AKOHOMEPHOCTh WApe, YeM paBuso Bpegtra. Ho’ 
OHA, OYeCBHHO, BKOYaeT MpaBuio Bpeyra Kak uacTHocTb. J,eicTBHTebHO, 
Me€peKPbIBaHHe JJIEKTPOHHbIX OOMAKOB JBYX SJIEKTPOHOB So HW @ MO OAHOMY U3 
AByX Nap c- HW z-cBA3eH COCeMHUX YruIepOMHbIX ATOMOB BO3MOXHO B HaHOOJIb- 
mel CTeMeHH MPM MapasVIesbHOCTH OCH 5-CBA3H H OCH w-OOsaKa. B 3TOM culyyae 
SJIEKTPOH 9-CBA3H B KaKOH-TO CTeleHH HauMHael UFPaTb POlb w-3eKTPOHA, 3a- 
BASbIBAA (Me€PMaHeHTHO HJIM B MepeXOMHOM COCTOAHHH) 3auaTOUHy‘0 m-CBA3b 
C ™-9JIEKTPOHOM coceqHero yrulepoqa. Ecuid m0 XapakTepy peakKUMH B pesysb- 


TaTe e€ Takad 3a4aTOUHad &-CBA3b JOJKHA Oblla Obl MepeHTH B HacTOAULy10 
T-CBA3b, BCTYMaeT B CHly 3anper Bpesra. ; 

TpeOyer oObacHeHHA HM HeOXKMaHHO elle OOMbUIAX MHEPTHOCTb pTyTH B 
a-XJIOPKaMPeHHJIOHE CpaBHUTeIbHO C CoeqHHeHHAMH YuucteitHa. Moxno py- 
MaTb, YTO Me€PeXOAHbIM KOMMICKC MPH peakUAX 3aMeWCHHAN (TOMOJHTHYeCKUX 
At ae i me HU 9SJIEKTPOPUJIbHbIX), TeKy- 


payee A m" M’ A " 


(1) (I) ty ACA JOmKHBI 6bITh CKATHI 


B (II) no cpaBHenuto c (1) 


un (III), ato JomKHO BeCTH K MOBBIIIeHHIO SHeprHv aKkTHBallMM pH g3ame- | 
ItCHHH aTOMa Y FOJIOBbI MOCTa OMILMKJIa C ero 2KecrKolj CTPYKTYPOH, YMeHbILIeH- | 
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fea , mses x ULHX 623 BaJIbJeHOBCKOrO 06- 
Cpe iie eee AG + A"’—C—M’+M, palllenua, umeer kontury- | 
GES va patio (II). Baneutupie yrar | 


| Ho npotus 109° Benuuunolt C—C’—C pamenrupix YIIOB H MaJIOH BO3MOXKHOCTBIO 
Aalbuekimero CKaTHst yrioB. Takoe noBbIeHHe SHeprun akTUBAlLU OyjerT eure 
Oobule, eciM GHUUNKA BMeCTO TeTpaspHyecKoro aTOMa yrulepola C eCTeCTBeHHbIM 
| BaJieHTHEIM yrviom 109° 6yzeT BKOUaTH KapOOHMJIbHbII yruepog Cc eCTeCTBEHHbIM 
BaJl¢HTHBIM yrviom 120°, yoke @oKaTbIM NO BeJIHUHHI, MeHbUIeli 109°. Jlanpuelinmee 
OKaTHe B STOM CJlyuae OTKIOHeEHHeM yxKe He oT 109°, a or 120° nomKHO pe3Ko 
/MOBbICHTb SHEpruio MepexolHoro cocTosHuA. Ecau Takoe paccy»keHHe BepHo, 
| TO 3aMeHa B 4-MePKYPHPOBaHHOM KaM@eHHJIOHe KapOOHHbHOrO KUCMOpOda Ha 
BOMOPOA AOUKHa NOBbICHTh MOABUXKHOCTb PTYTH JO cTeneHU, mpHcyulel BeecT- 
‘Bam Yuuctelina. Hanporus, 3amena O ua CH, c oOpa3s0BaHHeM rpynmupoBKu 
|}C=CH, He JouKHa H3MeHHTb HeNOABMKHOCTH PTYTH. 


OkcNepuMeHTAIbHAAY YacTh 


Tak Kak IIpsMoe MepkypupoBanne KamPpeHHsOHa He MeT HU B KaKHX ycvo- 
BUAX, A COOTBETCTBYIOMee FaOHHOe MpOM3BOMHOe HepeakILHOHHOCMOCOOHO, 
MbI TIPHMCHHJIM AIA HalwMx WeleH paspaOorannyio Pa3sysBaeppim c corp. (14) 
| peaklMio pasioxKeHHA OPraHHyecKUX MepeKUHCeli B MPHCYTCTBUM PTYTH WI PTyT- 
| HbIX COJleH KapOOHOBbIX KUCJIOT. 

Tlepekucb KameHOHOMa NOsyYasach Np MpOLOKUTebHOM BCTPAXHBAHHU 
} supHoro pacrBopa xsopanrnypuya KamceHoHoBolt KucsoTE (T. mt. 31°) (2%) 
| c melouHbIM pacrBopom 10% nepekucn Boxoposa. IpupHblit co MHOrOKpaTHO 
usBleKkasican 5% pacTBOpoM OvKapOoHaTa HaTpux. Borxox mepekucu 22%, 
T. pas. 110—112°. Mogomerpuyeckoe TuTpoBaHue Jao 91% aKTHBHOrO KUCuIO- 
pola. = 

Hatimeno %: C 66,46; 66,45; H 7,29; 7,39 
CopHogOg. Buruucaeno %: C 66,28 2. 


Pa3loxKeHve NepeKHCH KaMPeHOHOMJIa B NPHCYTCTBHH MesKopa3pob1eHHon 
MeTaJIJIMYeCKOH PTYTH B KUHNALIEM OeH30e aeT TOKO a-cbeHuIKamM@eHu- 
JIOH — OTTOHAIOIIeeCA C NapOM KPHCTaIMYeCcKoe BellecTBO Cc T. MI. 56—57° 
(43 cmupta). 


Hatizeno %: C 83,93; 83,72; H 8,52; 8,56 
CysH1,0. Bpruucmeno %: C 84,05; H 8,46. 


K ycnexy mpHBejla peakKUWaA MepeKHcH KaM@eHOHOMJa C PTYTHOHM COJIbIO KaM- 
(eHOHOBOM KUCJOTHI, MpOBeeHHaA 6e3 pacTBOpHTeA, B paciwaBe. 2 r pryTHOH 
coun 4 1,5 r WepeKHCH THLaTeJIbHO CMEIUIMBAJIMCb H OCTOPOXKHO HarpeBaJHCb pH 
| ObICTpOM nepememmMBaHHH Yo 70—80°. Ilocrenenuo pasbirpbiBalollasica peakius 
JlOcTuraeT B3PbIBONOACOHOTO XapakTepa, MPHYeM BbIeAeTCA SHAUNTEbHOe 
| KoMYeCTBO MeTasIMueckOH pTyTH. Ilocme B3pbiBa NO“epHeBad peakKWMOHHAaA 
Macca HarpeBasiacb eile 30 MHH., 3aTeM K Heli NO OXJaxKeHHM NPHIMBasCA BOLHO- 
| alleTOHOBbIM pacTBOp M3O6bITKa XJIOPHCTOrO KaJIHA. CMeCb MepeMellIMBalacb Se 
| 4 yaca, ocTaBJiaslacb Ha HOUb HW Meperouasach C BOASAHbIM NapoM. B orroue Hail- 
| WeH a4-OuKam@eHouoUs — Oesloe KpHCTaJJIMYeCKOe BeLLeCCTBO C XAPAKTePHBIM Tep- 
TeHOBbIM 3anaxoM. I]nacrHHKu c T. nu. 850—86° us cnupTa. 

Hatineno” %: C 78,40; 78,52; H 9,33; 9,473 
CigH2gO2. Beruncuieno %: C_ 78,79; ¥ H 9,50. 


| Kpome Toro, C MapOM OTTOHAeCTCA HEH3BECTHOE BEILECTBO C T. TI. 122—123°. 
B neperonnoi KouGe ocTaeTcA OOM KONMYECTBO CMOJIbI, a U3 BOMHOK YaCTH 
ysBleueHnem sdupom nosyyaetcs 1,4 r cmecw KamtbeHoHOBOH KucmoTHI (1,2 ©) 
H a-XJIOpMepkypKam@euHJI0H (oT 0,2 n0 0,4 r). PackpuctasM30BbIBalOTCA STH 
BelllecTBa H3 cmupTa. a-XJOpMepKypkamMPeHUJIOH — XOpOWO KpHCTaJIN3yto- 
eect OeNOe BeILECTBO, HECKOJIbKO PaCTBOPHMOE B BOse H XOPOMIO pacTBOpHMoe 
B OOJIDIIIMHCTBE OpraHHyecKHX PpacTBOpHTeJeH, He pacCTBOPAeTCA B MeTPOJIeEHHOM 
aupe, T. ma. 134—136°. 

Hatineno %: C 29,01; 29,01; H3,46; 3,61; Hg 53,35, 53,34; Cl 9,23; 9,27 

C,H,sHgClO. Baruucaeno %: C 28,96; lal Saupe Hg 53,74; Ci 9,49 
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Aunjonus xsopMepkypKamenusioHa KHNAMLEH KOHLI. COMAHOM KHCIOTHI B Te- | 
yeHve 3 ac. WI MpH KOMHaTHOH TeMMepaType B TeYeHHe HECKOJIbKUX JHE CO-— 
BeplICHHO He Npoment. BepHywicd HCXOAHBIM MPOLYKT, peakIlHA C H,S asia TOoJIb- FF 
KO OeJIbIli HFOJbUATHIM OcalOK cymbipufa c T. pas. 212—214° (us cnupra). | 

Haligeno %: C 30,65; 30,77; H 3,74, 3,85 
CrgHesHg2SO2. Brraucaeno %: C 30,56; lal By ii0): 


B MpoTrHBonosOXKHOCTh 4-XOpMepKkypalleTOHY HW TOMOJIOraM 4-XJIOPMePKYyp- | 
KaMeHHJIOH He B3aMMOJeHCTBYET B BOMHOM pacTBOpe C HOAMCTHIM KaJIHeM C OOpa- 
30BaHHeM Ieoun, a JaeT HOMMepKypKaMmdeHUJIOH M3 cnupta ursbie T. mu. 134— 
135°. PasmaraetcA mpH CTOAHHH Ha CBeTY. 

Hatimeno %: C 23,54, 23,60; H 2,88, 2,86 
C,H,sHgJO. Buiuucneno %: C 23,26; By fey 


IIpu nonpirke CHMMeTpH3al\HH CTaHHHTOM HaTpHA NpH KOMHaTHOM Temmepa- 
Type MBI BbIJCIHIH HH3KOMIaBKHH MpOAyKT, MMeIOWMH KUCJIbIe CBOMCTBA: Be- — 
POATHO, MPOH3OMIIO pacKpbITHe WHKJa MOA AeHcTBHeM Le/O4H. 

Ecau o6pa6aTbiBaTb XJIOPMepKyPKaM@eHHJIOH BOJHbIM PaCTBOPOM THOCYVIb- 
(bara HaTpUA pM HarpeBaHHM, TO NMOyuaeTCA ONMCAaHHbIN BbINe cybpua c | 
T.pa3u.212—214°. B pesymprate HarpeBaHua ero 40215—220° B reuenne 15 MHH., | 
H3BJICEUCHHA aleTOHOM OOpa30BaBleHCA YePHOM MaCCbI, KHIAYeHHA SKCTPakTa 
C AKTHBHPOBaHHbIM YIJleM BbIJeJIeHbI HIJIbl M-2-KaMeHHJIOHHJIPTYTH C T. MI. 
(u3 BoyHOro cnupta) 112—114° xu Berxogom 80% Teopun. 


| 3 W Haiigeno %: C 45,77; 45,60; H 5,35; 5,33; Hg 42,39; 41,80 
CygHogO2Hg. BpiryucmeHo %: C 45,52; Tigo o2. Hg 42,23, 


Peaklua, OOpaTHad CHMMeTpH3alinH c HgCl, B a6c. aupe, uepes 16 uac. 
jasla XJIOpMepkypKaMdeHHJIOH Cc BbIxoZoM 50%, 

IIpu HarpepaHun JO KHNeHHSA AH-o%-KamMeHuOHMpTyTH c Kon. HCl B Teue- 
Hue 30 MHH. NOy4eH &-xXJIOPMepKyPKaM@eHHJIOH C BbIXOZOM 88%; T. ma. 131°. 

BocctTaHoBuieHne a&-xXsIOpMepKypKam@eHuI0Ha u36nITKOM LiAIH, B adpupHOM 
pacTBope Np KOMHaTHOH Temneparype 3a 65 yac. Jano 72% a-6pomMMepkypKam- 
(beHHIOHa (B peakKUHOHHOK cpeze mpucytcTBoBan LiBr), T. nu. 158°, Hu oKoa 
10% KamdeHusiona, T. mu. 84—86° (3%). 


Haligeno %: C 20,67; 25,99; H 3,40, 3,38; Br 18,69; 18,97; Hg 47,72; 47,82 
CyH,sOHgBr. BrruncaeHo %: C 25,89; oma. Br 19,44; Hg 48,0:. 


PeakuvaA HolMepkypKam@eHuloHa C HOZOM B aOCOuOTHOM, CBO6OHOM OT 
MepeKHCeH TMOKCaHE IIPOBOAMIaCb B TOKe uNCTOTO a30Ta. CucTeMa OTKa4HBaslacb 
no 0,5 MM 3aTeM 3ano/HsJIach as0ToM. IJocae BOCbMH TaKUX ILMKJIOB pacTBOpHI 
Hola HU HOAMepKypKamMieHHJIONa CMeCLIMBAIHCb NpH KOMHaTHOM Temnepatype. 
OGecl{BeyMBaHHA 3aMeTHO He mpoucxouo. Uepes 45 vac. KomMuecTBO Hoja B pe- 
aKI[MOHHOM CMeCH OnpeyesasIocb THTpoBaHHem. Halizeno, uto TombKO 30% B3aA- 
TOrO HOfa BCTYNMIO B peakILHto. 


VUuctutyT  leMeHTOOpraHwueckux coe MHeHuit Tloctynuao: 
Akajlemun HayK CCCP 21 IV 1958 
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Hoxnayn Akagemun nayx CCCP 
1958. Tom 121, Ne 3 


XHMH fl 


Ynen-koppecnouzent AH CCCP A. Tl. TEPEHTbEB u M. H. MPEOBPA)KEHCKAS 


CHHTE3S MPOWSBOJHBIX 5-MEPKAIITOMHHOJIA 
MW 5-MEPKANTO-1-METHJIMHJOJA 


B cBA3H C BLICOKOM (PUSHOOTHYeCKOM AKTHBHOCTbIO Pa3JIMUHbIX HHOJIbHbIX 
') COC HHEHHU, COMep*KallUX PHAPOKCH- (HI aIKOKCH-) rpynny B GeH3OJIbHOM spe 
(CepoTOHHH, aKaJIOMAbI, pesepnuH, 93ePHH HT. .), CHHTe3 HU H3yUeHHe XuMHUe- 
| CKHX CBOHCTB H (u3HOIOrH4YeCKOH aKTHBHOCTH pa3JIMUHbIX MPOH3BOHbIX 
| 5-MepKanTouHyoNa WpescraBsner 3HauHTebHbI HHTepec. Jo moceqHero Bpe- 
/MeHH He ObIIO ONMCaHO HH O{HOFO 3aMeleHHOFO HHAONa, cosepxKaurero B_4, 5, 6 
| HIM 7 NOJOX%KeCHHH ATOM JByXx- 
| BasleHTHOH ceppl. JleticrBuTemb- 
| HO, MeToqom Mumepa, MeToJOM 
| Peticepta uu Apyrumu cnoco- 
|Oamuv, MpuMenaABLIMMUCA JIA 
/CHHTe3a HHOJIOB, 3aMelILeHHbIX 
'B OCH30JIbHOM Ape, MOJyUUTb 
) TAKHe COCEAHHCHHA OYUCHbTPY HO. 
IIpumeHenne pa3spadotau- 
| HOrO HaMH HOBOrO IYTH CHHTe3a 
| HHJONOB, 3aMeUICHHBIX B OeH- 
) 30JIbHOM spe (*), NO3BOJIMJIO M0- 
JIYUYUTH PAA MpOM3BOHbIX 5-Mep- 
| KanTonHyola uw 5-mMepKanto-|1- 
| MeTHIHH Oa. CunTe3 Obi ocy- 
| IJECTBJICH M10 cule yIOUleH CXeme. 
| Mugon (usin 1-mMerustMH ou) Boc- 0 
CTAHaBJINBaJICA B COOTBETCTBYIO- 250 300 350 @0me 250 300 F350 mp 
Muu AHruApouHAoN (HHAOIMH). A Ams 
MyomuH, noxo6Ho s1060my apo- 

TC SRT gies aspera 
_B peakitnio posanuposauua. [o- 

JYUCHHbIN POaHHHOHH [e- 

rHpupoBasica C COpas0BaHHeM POaHHHOa. 

I Takum 06pa30m Opi nosryyen 5-poyqaHHHoHH (1), 5-pozan-1-MeTHMHJONH 
(II), 5-pomanuugzon (III) u 5-pogan-l-mernuauugon (IV). 


NCS 
| ; NCS 
ee (1) R=H pi Ra a fue 
| =CH, 
! 6 (11) R=CH; Oe NH, 


| 
R 


—z 


a] 


Burxog (111), caurad Ha ucxogubili nHZON, 57%; BEIxon (IV)—34%. 

| Poylau-rpymna BcTynaeT B NOOKenve 5 MHAOAMHOBOFO KOMbIla aHaJOrHYHO 
_ TOMY, Kak nipH posaHupoBaHHH O-TOyUAMHA OOpasyerca 5-posaH-o-TomyuAHH (V) 
(*). [pu 6pomupoBaHuit MHAOJIMHOB TakxKe 3aMeli\aeTcA ATOM BOLOPOAa, CTOSILHH 
y 5 yrmepoguoro aroma. Bpomuposanuem |-MeTuMHAONMHAa HaMH Obl MOvyYeH 
| 5-6pom-1-mernHHJONHH, LerHApHpoBaHnHblit B 5-Opom-1-merusuuyon. IIpu oKuc- 
481 


JIeHHM nocudeqHerO XPOMOBOli KUCJOTONH Obit BbIeneH 5-Opom-|-MeTHAM3aTHH, |p 
copnaBumit c 5-6pom-l-merHM3aTHHOM, CHHT€3HpOBaHHbIM H3 M3aTHHa. | 
HutepecHo OTMeTHTh, YTO CHEKTPbI MOFOMLeHUA B yAbTpadvoreTOBoH o6u1a- 
cTH 5-6poM-1-MeTHJIMHJOMHa WM POJaHHHAOJIMHOB HECXOJHBI, a CNCKTPbI MOPO- f 
menus (III) u (IV) ananorwunpr cnextpy 5-6pom-l-merHiunyoma* (cM. PHC. 1). § 
Tipu KUMAYeHHH CO WeOUbIO pOaHUCTHIe COEMHEHUA OOPasyloT AUCYAbPuAbI, f 
Takum myTtem — ucxoga u3 (II) — 6pm noyyeH COOTBeTCTBYIONINH TUcybDpUuy. F- 
(V1). Hesamemennulii y a30ta WucyaLdpuy (VII) yoanocb BbINeIUTb TObKO B op- F 
me ero JlMalleTHIbHOrO mpon“sBogHoro (VIII). Ucxoga us (IV) Obit nomyuen fi 
5,5-qucyb@ug-l-merumuugona (1X). | 


S 


oN g (V1) R=CH, ROA J 
(Vil) R=H (IX) 
N \ 7 


| (VIII) R=COCH, 
R 2 


BoccraHoBJieHveM H nocwelyioutuM SexsoMpoBanuen (11) Opi cHHTesHpoBaH | 
5-6eH30HIMepKanTo-|-meTuHHLONMH (X), MeruApMpoBaHHe KOTOpPOTO XJIOp- | 
aHHJIOM B KCHsIONe Jano 5-6eH30HIMepKanTo-|-mMerHsHHyoN (X]I). 
Bprxog (XI), cuntaa Ha |-mMerHiHHON, 14%. 


C,H,COS - €,;H,COS 
< gu OO Ox 
N N 
| | 
CH CH 


3 3 


Pa6ota c 3THMH BelllecTBaMH Tpe6yer pxAa MpesocropoxHocTel, TAK KaK OHH 
BbISHIBAIOT CHJIbHbIM JepMATHT, MOABJIAIONIMUCA uepes 2—3 HeeIH Noce Hayawa 
padorbl. 


IKcenepuMeTaabuaad ec Cui: 


5-Ponauuugoauuy(l). K pactsopy 11,9 ruygzonua B 50 Mi MeTuuIO- 
Boro cnupta RoOaBuau 40 r pofsanucroro KaJiHA, K NOJyYeHHOH peakKILMOHHOU 
CME€CH IPH OXJlaxkeHuu HuxKe 0° HW NepeMeLIMBaHHu NOOaBUJIH MO KalJIAM pacTBOp 
16 r 6poma B 20 Mi MeTHJIOBOrO CHHPTa, HaCbIIleHHOrO OPOMHCTbIM HaTpHem. 
Tlo okoHYaHHM MpHOaBIeHHA PpeaKIHOHHY!O CMECb BbIIMJIH B BOJHBIM pacTBop | 
cogbl (500 ma). Brinaso Mac.10, KOTOpOe 3aKPUCTAJM3OBaJIOCb YEPe3 HECKOJIBKO | 
muHyT. Bpixog 17,1 r (97%). T. na. 64,5—65° (“3 MeTusoBoro cnupTa). 


Hafizeno %: C 61,46; H 4,53 
CyHgNoS.f Ppiuncneno %:-C 61,33; H 4,58. 


¥Y.-. cmekTp norsomenua (1): Awaxe = 272 Mv; Igemaxe = 4,38. 
0,6 r (I) pacrpopusu B 50 Mat yKcycHoro aHrHuypga Wu HarpeBasu JO KANeHUA 
15 MHH.; pacTBop BbIIHIH B BoLy. Nlonyunau 0,6 r kpucramsmuueckoro l-aleru- 
5-powanuusomnna. T. mt. 102,5—103,5° (us renrana). 
" Hatigzeno %: C 60,32; H 4,59; S 14,54 
C1Hy,ON2S.f Bpruncueno %: C 60,52; H 4,62; S 14,69. 
5-pofau-l-metTuanufzoaun (II). Monyuenne (II) nposoqusocs | 
B TeX Ke YCJOBHAX, UTO HU NOyyeHHe (1). PoqanupoBasnu 13,3 r MerHMHLONMHA. 
PeakUMOHHYy!0 CMeCb NO OKOHYAHHM TpHOaBeHUA pacTBopa OpoMa BbIIHIN Ha 


seq. Ilonyunau BemectBo B BUe MaCJIa, KOTOPOe 3aKPUCTAaMIM30BaOCb Yepes 
HECKOJIbKO uacoB **, | 


Us CnekTpbl CHUMaIHCb Ha cneKTpocoTrometpe C®-4. PactnoputTeib — meTusopblit cnupr. 
AA Toro YTOObI MACMO 3aKPUCTAJINZOBaI0Cb, OOBIMHO ObIBAaeT HEOOXONMMO BBeCTH 3a- | 
TpaBky. [iA NomyyenuA HeOombuorO KOAMUECTBa KpucTaMuecKoro (II) neperonsun 2—3r — 
BeuleCTBa B BaKyyMe. 5-pogan-|-MeTHAMHAOMMH Nepexos“T mpu TemMepatype Brie 150° npu 2 MM 
PT. CT. C pa3sORKeHHEM, OHAKO TeperHaBllaAcA KPaCHaA AKHAKOCTb JerKO 3akpHCTAJJIM3OBI- 
Baetca. Ilepernatb B BakyyMe OombuIMe KOMMUECTBa He yfaeTes (TIpOMCXOANT NoMHOe pasoxKeHHe- 
AO Hauasa meperouKn). | 


482 


Kpucrasb oTpusibTpoBasu, a M3 MaTOUHOrO pacTBopa skKcTpaklueli xpupom 
NOJYUHJIH JONOMHHTEIbHO HeCKOJIbKO rpamM_ 5-pojau-l-meruiMHyomuHa. 
-Cymmapupiit Berxog 15,9 r (84%). Mocae nepexpuctaniMsalul 43 MeTuoBoro 
euupta nonyuuau 13 r-(1I). T.. na. 45—45,5°, 


Hatigeno %: C 63,20; H 5,14; 
CipHipNeS. Brraucneno %: C 63,11: H 5,30. 


| ¥.-. cnextp rorsomenusd (II): hvaxc = 286 Mp; Ig euaxc = 4,16. 
S-pogwanunyzon (Ill). Pacrsop 4,1 r 5-pogasnnpomma u 5,7 r xaop- 
| avila B KcHIOe (100 ma) HarpeBanmu 40 KuMeHuA B TeyeHHe 2 ac. Tlocae 
| OXJ1AKMCHHA PeAKIMOHHYIO CMe€Cb HECKOJIbKO pa3 BCTPAXHYJIM C BOJHOM WLeOUbIO 
(20%), mpoduiTpoBasiw KCHJOJbHbIL pacTBOp H MpOMblsM ero MOceLOBaTebHO 
| BOOM, COJIMHOM KucNoTOH (1:1) mu BHOBb Bool. Tlocne oTronkKu KCHsOUNAa B 
BakyyMe NowryunH 2,8 r 5-pofanuuyona (68%). T. na. 104—105° (us ren- 
TaHa). 


HatimeHo %: C 62,16; H 3,46 
C,HgNe2S. BrruucmeHo %: C 62,04; H 3,47. 


| Y.-c). cnekTp normompenua (III): Ayace = 282 mu; 18 eyanc = 3,66; Amaxce = 330 My; 
| lg Emaxe = 2,04. 

| O-poman-l-metuauugzon (IV). 4,8 r 5-pogan-1-meruaungommna u 
| 6,2 r xnopanuaa B 100 Mi KcusIOuIa HarpeBasM oO KuMeHHA B TeyeHHe 20 Muu. Tocue 
| OXJIaxKJCHHA PacCTBOP HECKOJIbKO pa3 BCTPAXHywJM c 20% mlenoubIO, MpodusIbTpo- 
| BaJIM, MpOMbIJIM MOCJeLOBaTeJIbHO BOMOH, comMHOH KucoTOH (1:1) u Boon, 
| OTOrHAJIH B BaKYyYyMe KCHJIOJ WH MepernaJM ocTaBileecd Macao. BellecTBo nepe- 
| m0 mpH temmepatype 160—180° npn 2 mm pr. cr. KpacHad MaciaaHucTad 
| 2KHKOCTb, KOTOpast ObICTpO 3akpucTammM3oBamach, 2,4 r (51%). T. na. 57— 
| 57,5° (u3 renraua). 


Hatizeno %: C 63,69; H 4,36 
CipHgNeS. BrruuceHo %: C 63,78; H 4,28, 


| Y.-c. cmektp normoujenua (VI): Aware = 235 MU; 1 Smaxc = 4,72} Amaxe = 288 My; 
1g mace = 3,74. OrmeTuM, 4TO cMellaHHad mpo0a c 5-poyau-1-MeTHJIMHOJMHOM 
| He Jlaer Jlempeccuu Temnepatypbl nuiaBueHua. T. mn. cmecu (II) —(IV) (1:1) 
| 46—47°. 

1ll-quMeTHA-50,5-RuHHHROAUHHNARUCyYaAbgduA (VI). Bapecb 1,9 r 
(I) 8B 100 Ma xkonteHTpHpoBaHHoH levIouH HarpeBawH JO KumeHuaA 6 yac., 
BbIeJIMBIUeeCA MacIO 9KCTparvpoBamH a:pupom. Tlocsie ucnapeHua scupa Moy- 
qu 1 r qucympduga (VI). Jaa ananmu3a BelllecTBO OUMIaIM pacTBOpeHHeM 
B pa30aBJIeEHHOM COJIMHOM KUCIOTe MH BbICaXMBAHHeEM OnKapOOHATOM HaTpHA, a 
gaTeM MepeKpHcTasuMsallveH W3 alleToHa. SIpKo-2xKeJITbIe KpuCTadbl. T. Mm. 
96,5—98°. 


Hatigeno %: C 60,88; H 6,06 
CigHe,NeSe. Brruncaeno %: C 65,81; H 6,14. 


| Y.-. cneKTp MOrsOmeHHa: Ayaxe = 268 Mu; 18 mace = 4,18; Amaxe = 312 Mp; 

Ag emaxe = 4,19. AnanorvuHbiIM oOOpa30M, UCXO_A U3 5-pojlaH- 1 -MeTHJIMA OWA, 

Obl HomyyeH 1,1-qumeTus-5,5-nunHoMMAgucyippuy (1X). T. ma. 101—102° 
(u3 remrana). . 

5,5-RMuHROAMHNARUCy Abu (VII). Tlonyses B Bue Macila Kuns- 

yeHvem 6-poyaHuHfOJIMHa C KOHI[CHTPHpOBaHHOH wWeoubIo. IIpH HarpeBanuu ero 

C YKCYCHbIM aHrHApHyOM ObIJIO BbifeIeHO KpHcTamMYeCKOe MalleTHJIbHOe 

mpousBosuoe (1,1-nuanetua-5,5-uunsomMEnagucyspug (VIL). T. m1. 201—203° 

(43 OKTaHa). 

Hatineno %: C 62,56: H 5,20 

CopH2sO2NeS2. BrruncmeHo %: C WAGANe Veal O25). 
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5-6eH30HMMepKanTo-1-MeTHAHHAONUH (X). PacrBopusn 5,146 
(11) B 100 Ma KoHWeHTpUpoBaHHO CoMAHOK KUCMOTHI, NOOaBuH 10 Tr MeTamMue- 
CKOro O0Ba WH HarpeBaJIH Ha KHMALIeH BOLAHOK Gane. PeakI\MOHHas CMeCb CHa- 
yasla OKpacuslaCb B KpaCHbIli IBeT, a 3aTeM MOCTeMeHHO OOeCI[BeTHMAaCh. pw 
OXJAKICHHH BbINaIO BASKOe MaCJIO (MO-BHMMOMY, OJIOBAHHbIM KOMIJIeKC} 
5-MepkKanTo- 1-merninHgounMHa). Macao pacTBOpHJIM B alleTOHE, BbICaqMJIM BOOM : 
MW 9KCTparMpoBawu XJIOpOopMoOM. K nosyyeHHoli nocue UcnapeHuA pacTBOpHTeA |p 
BASKON KpacHOBaTOM Macce OOaBHH OeH3O1, OCHSOMMXMOPU, BOAHY10 ILeOUb, | 
H peaKI[HOHHY!O CM€Cb BCTPAXHBaJIH B TeveHHe 30 MHH. BeHx30OJIbHbI CIO OTe-} 
JIMJIM, IpOPUJIbTPOBAaJIH, MPOMbIIH BOAO M OTOrHaJIH O€H301 B BaKyyMe. Towy4n-: 
JH 5- GeH3onsMep kanTo- ]-merumuHomMH, 2,8r (33%). Kentpre kpuctasibl. T. m1. | 
104—106,5° (uz us00KTaua). Ja aHaiu3a BeLLeCTBO OUNLIaIH CJIeELYIOULHM OOpa- > 
30M: paCTBOPHJIH B pasOaBJICHHOH COJIAHOM KHCJIOTe, COJMMHOKUCJIbIM pacTBOp TIpO- | ih 
(@UIbTPOBaIN, MpPOMbIIH OeH30JIOM, HeHTpasM30BaJlH OukKapOOHaTOM HaTpHA,, 
BbIMaBIUMe KPHCTaJJIbl HECKObKO pas MepeKPUCTaJ/IM30BaIM H3 H300KTAHA. | 
T. na. 105,5—106,5°. 


Haftizeno %: C 71,43; H 5,63 
C\sH,;ONS. Bpruncneno %: C 71,33; H 5,61. | 


Y.-cb. cueKTp norsomenHA (X): Amaxe = 239 Mw; 18 evaxc=4,06; Amaxe = 275 Mu; 
edo ee BOE 

5-6€H30HAMepKanTo-l-mMeTuauH AO (XI). Pacrgop 1,8r 
(X) u 1,64 r xnopanusia B KcHuIONe KHNATHAN 15 MHH., 10 OxJIaxKJeHHH MpOMBbIWIK 
MOCeELOBaTebHO 20% leOUbIO, BOMOH, pa3s6aBJeHHOH COJIMHOM KUCJIOTOH 
Bowon. Ilocme oTrOHKH B BaKYYMe PaCTBOPHTe/A NOJYUNIM MaCJIAHUCTYIO KUI- 
KOCTb, KOTOPad 3aKPHCTaJJIM30Baacb pH foOaBmeHuu rentaHa. Ilonyunan 
1,1 r TemHoro KpucTasiiMueckoro BelulecTBa (61%). BemlecTBo xopomio ounmlaeT- 


CA IPH KHMAYeHHM TrenTaHoBoro pacTBopa c yrviem. BeclBerHble KPHCTaJIJIbh. 
T. na. 118,5—119,5°. 


Hafiqeno %: C 71,72; H 5,14; N 5,06 
CygHigONS. Baruncsieno %: C 71,86; H 4, SOP IN 25% 
g 


Y.-. ChekTp TWOrmomeHHa!? Ayanc= 237 Mv; 18 \Syanc== 4,70; Avance = 276 Mie 
[Pe yaxoe= 4,08; 


Mockosckuit rocyfapcTBeHHBIM yHuBepcuTerT Tocrynua0 
um. M. B. Jlomonocoga 19 Ill 1958 
UMTMPOBAHHAH JIMTEPATYPA 


PAC To Tepéerrs es, MH. Tipe ot pa eienecx ana ald 11S) New ces 
(1958). #C. A. 3a6o0esn, H. A. Kyapasunes, SKOX, 5, 1607 (1935). 
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Aornann Akagemun nayrx CCCP 
1958. Tom 121, Ne 3 


XHMHA 


“uen-koppecnonyzent AH CCCP H. HW. WYAMKHH, E. A. TAMO®EEBA 
u T. Il. JOBPbIHHHA 


AEPUAPOPEHW3AWMA 2-NEHTAHA HW H30MEHTAHA 
B TIPHCYTCTBYM AJIIOMOXPOMOKAJIMEBOrO KATAJIM3ATOPA 


) Panee Mbl NoKa3aJIH, UTO aJIOMOXPOMOKasINeBbIi KaTalugaTop cocTaBa 
AlzOs+ CreO2+ KeO (90,7: 5,6: 3,7 mom. %) xopomo mpoBogzuT peakuHio 
|) AeTHApHpoBaHuaA HA-MeHTaHa M M30MeHTaHa (1%). 

YkasaHne Ha HCHONb3OBaHHe MOMOOHOFO pola CMCIIAHHbIX KaTasIM3aTOPOB 
AJA WeTUAporeHusaluW HH3WIHX aJlKaHOB HMeeTCA B PaOoOTaXx MpPeAbILYIHX aBTO- 
| pop (*,°). OgHako B pxje OMbITOB HaMu HaiijleHbI: a) HaMOoulee BbIrOMHOe KOMYe- 
CTBCHHOe COOTHOUWICHHE KOMIOHEHTOB KaTaJH3aTopa HU 6) ycuIOBMA ero NpesBaph- 
)TEJIbDHOH AKTHBALLMH. 
| Cuayala KaTasiv3aTOp HarpeBaJicaA B TOKe BO3SLYXa NO Hy2KHOM TemmepaTypbl. 
| Tlocie BbITeCHeHHA BO3yxXa a30TOM KaTaH3aTOp COpabarTHiBasicA BOLOpOROM 
/B TeyveHue 1,5 uac. Takoe xe akTMBUpyrollee JelicTBHe OKa3bIBaeT HM MpedBapH- 
/T@JIbHaAd OOpaOoTKka KaTaJM3aTOpa NeHTaHOM HIM M30MeHTaHOM. KoviMuecTBO 
yrulepoyopoya, HeoOxXoAuMoe JIA ITOK Wes, 3aBHCHT OT yCJOBHH NpoBewqeHHus 
} onbira, TeMiepaTypbl H OObeMHOM CKOpocTH. AKTHBalMA KaTasH3aTOpa 3aKaH- 
| WHBaeTCA, KOrla Np MmponyckKaHUH yrseBoloposa npekpalilaeTca BbIJeneHHe COz 
u CO. Perenepaltua yromuBmieroca KaTaH3aTOpa MpOBOAMJIacb HarpeBaHHeM 
_B TOKe BO3,yxa npuH 680—700°, Kak mpaBuuo, B TeyeHue 5 uac. BocnpousBoyH- 
) MOCTb KaTaJIM3aTopa xopolaad. AKTHBHOCTD eFo C MepHOMYeCKHMH pereHepallna- 
| MH COXpaHAeTCH Ha BbICOKOM ypoBHe cBpIle 200 yac. 

B jaHHOoH paOore usyyasocb BJIMAHHe TeMMepaTyPbl, OOBEMHOH CKOPOCTH 
-W TpOOMKUTeEMbHOCTH paOOUHX IMKJIOB Ha JerHApPUpyiouly!O CMOCOOHOCTh aviio- 
| MOXpoMOKavIHeBoro KaTausaTopa. Bo Bcex onbirax KomMYeCTBO KaTalMsaTopa 
| cocTaBiaso0 30 MJ, BHYTpeHHUuH WHamerp KaTauTuYeckoH TpyOKH 18 mM. Pas- 
| Mep 3epeH KaTaIM3aTOpa ~3X 3X3 mo. [locule Kako perenepallHu nepey ONbI- 
|TaMU KaTalusaTop OOpaOaTbIBasIcaA BOJOponom B TeyeHHe 1,5 ac. [logqaya yrae- 


Ta6uaunna 1 


Banaue mpoyykTOB peakKUHH B 3aBHCHMOCTH OT TeMMepaTyPbI (B MOJIAPHBIX 
lpoueHTaxX Ha MpOnyuieHHbI yrieBoxopon) 


KomuuecTso yruienoxoposa 
Temnep., |Henusmeneu- 

: °C HBIH yruie- | AvJIKeHbI Msonpen npespatupie-| npespaTupure- Bawauc 
| BoROpon TOCA B «KOKC» roca B ras 
| 
| x-lleuTau 
500 61 32 — 4 Ds 99 
Sy I 48 38 — 10 6 102 
| 550 36 42 ~- 13 10 104 
| MVsoneuTau 

900 ys) 39 2 2 2 | 100 

Don. 42 46 2 6 3 | 99 

550 BVA 47 ) 9 6 99 
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BOOPOLOB OCYMECTBIAMACh aBTOMATHYeCKH M3 WINpHWOwperku. Temnepatypa} 
3aMepsAaCb TepMONapOH, NOMeCLICHHOM B CJIOM KaTaJiM3aTopa. IIpHemMHuk Oxs1ax- 
jlasica CyXoH yrmekucuoToH. B KaxkAblli onmbIT Opasocb 10 Ma yraeBoxzopoya. Co- 
jlep2kaHHe Ovle*UHOB B KaTa/M3aTaXx OMpeeANOCh OPOMOMETPHYeCKUM MeTOAOM 
(°,7), a cofepxKaHHe u30mpeHa —| 


Ta6auua 2 peaxneli c MaJIeHHOBbIM aHTHPHOM | 

3aBMCHMOCTb BbIXOLOB MeHIeHOB HM ugoreH1e- BECOBbIM MCTOJ(OM. | 
HOB OT OOBEMHOHM CKOpOcTH BauaAHue TeMmMnepatTy 4 

pb. OnbiTbl MpoBoswINcb MpH| 

~ tatiana Mabe enh yale 450—575° c OObeEMHOHM CKOPOCTHIO| 

Teme, | ono, LS tac. Karanusatop mposonua) 
oe wac.7} peakIHio B MpofouKeHHe vaca. Ka-| 
MenTeHHI | HsonenTeHH “Ta yusaT UTas OTOMPaluch B TeUeHMel 

mocieqHux 43—44 muy. B Tada. 1| 

500 0,5 31 38 IIPHBOAATCA pe3YJIbTaTbI  OFIbITOB, | 
0,8 25 33 IIpPOBeCHHBIX IPH TemiepaTypax, | 
1,4 19 27 OOecneyHBalOlNX JOCTHKeHHe PaBHO-| 
527 0,3 38 = BeCHBIX BbIXOJ[OB M€HTCHOB H H30MeH- 
1/4 30 42 BuauaHue OObBeEMHOL 

550 0,3 40 44 ckopoctTuH. TIlomyuennpie  pe- 
0,5 4A 46 3YJIbTaTbl, IPHBeMeHHbIe B Ta6u. 2, 

0,8 ae 45 noKa3aJIH, YTO IPH OObeMHOL cKOpoO- 

ae ie 39 = CTH B mpegenax oT 0,3 no 1,1 uacm? 
0'5 ae 37 BbIXOIbl MeHTCHOB HU H30Me€HTCHOB 

1.4 el 37 3aBHCAT OT TeMNepaTypbl, mpuyem 


yeM OHA HMKe, TCM 3HaUHTeJIbHee 
3TO BJIMAHHE. 
Tak, H3MeHeHve OObeMHOM CKOpocTH oT 0,5 Zo 1,1 uac-* npn 500° npuBoguT 
K CHH2KCHHIO BbIXOJOB H30NeCHTEHOB C 38 Jo 27%, a WWInd MeHTeHOB c 31 Fo 19%. 
Takoe Ke H8MeHeHHe COBEMHOH CKOPOCTH pH 527° BeeT K CHHYKEHHIO BbIXOJOB 
w30neHTeHoB c 45 jo 42%, a Aaa meHTeHoB c 39 no 30%. YBenuueHue OObeM- 
HOH CKopoctTH npu 550 u 575° B npenenax oT 0,3 yo 1,1 uac-!. npaxTuyecku yxKe 
He BJIMAeCT Ha BbIXOJbI N€HTCHOB H M30MeHTeHOB. Bplxofbl H30mpeHa MOUTH He 
3aBHCAT OT OObEMHOM CKOpOCcTH MH Kose6moTcA OT 1—2% mpu 500° qo 5—6% 
mpu 590°. 
BAHAHHe NPOROAKUTEALHOCTH paOounx WHKA'OB 
6e3 pereHepanuu KaTanusatTopa. B sro cepuu onbiTos Hc- 


nN Sy 30 

% S8 

SS§ 

R8SI 

Ses iS 

SS 500° 
3 % 

Sa 16 m. JY. 18M. 6Y. 24 M. 


/podonkumeNbHocing paboyux Uuuknob 


Puc. 1. SaBucuMocTb BBIXOLOB M30MeHTeHOB OT MpoOOUKHTeb- 
HOCTH paOOuHX LUMKJIOB Np pa3HbIxX TemmepaTypax 


cleMOBalach peakMA LerHAPHpoBaHusaA usonenTaHa mpH 500, 527 u 550° npx 
o6bemHoH cKopoctnH 1,1 yac.~* IIpu kax poli n3 STHX TeMMepaTyp OblIO MpoBeyeHoO 
mo 28 onmbiToB 6e3 pereHepallHu KaTasM3aTopa. Oka3as0Cb, 4YTO eM BbIIIe TeM- 
nepatypa, TeM ObicTpee CHMKaeTCH AKTHBHOCTb KaTaJIM3aTOpa BO BPeMeHH, uTO 
BHHO W3 pyc. |. CofepxaHHe M30NeHTCHOB B KaTasIM3aTaXx, MOJYYeHHBIX 3a 
padouni Unk B18 MUH., pacrer Cc NOBLILIeHHeM Temmepatypbl c 25 Bec. % Ha 
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NPONYMeHHIH H30NeHTAaH pH 500° no 45 Bec. % npu 550°. OgHako BHIXORBI 430- 
NeHTeHOB 3a padounii UMKI B Teyenue 3 yac. 18 MuH. npH 527° HecKOMbKO BBE, 
yeM pu 550°, a umenHo 39,6 nporus 37,1%. Bixombl u30meHTeHOB B Katasu. 
3aTax, NOJYYeCHHEIX 3a padounit Unk B 8 ac. 24 MuH. pu 527° (30%), TaKxe 
Bile, YeM MpH 550° (26%). Takum o6pa3om, mpu 550° nemecoodpasHo MPOBOJUTb 
peakUMlo KOPOTKUMM IWMKNaMu, He Oosee | uaca, Ha BbICOKUX OObEMHBIX CKOPO- 
crax. IIpu stom TpeOyerca uacran perenepanua KaTamM3aTopa. IIpu 527° 
HerujipHpoBanve H30lNeHTaHa MOMKHO MPOBOLUTh Oosee NPOLOMKUTEbHBIMH ILK- 
Jamu, cBbllle 3 uac. IIpopeyxenuve peakunu pu 500°, T10-BHJHMOMY, MeHee Ilevle- 
COoOpasHO, BCJIEACTBHe CPaBHUTebHO HU3KUX BBIXOJOB M30NeHTeHOB B Hauasb- 
HbIM NepHoO. OLHakO Mp STOH TemnepaType MOxXHO BecTH peakUMi0 Gosee JWIN- 
TCJIbHbIMH paOOuUHMH ILMK/IaMH. 

_ B KauecrBe npwMepa npuBoXuM OCHOBHBIe NoKa3aTemM mpotecca, TIOJTyueH- 
Hble pu 527° u OObeMHOM cKOpocTH 1,1 uac.~! ¢ npogxomKUTeBHOCTHIO paOouero 
Quksia 3 uaca 18 Muy. B takux ycoBuax nosyuaetca KaTanusat, cosep»xKalinit 
44 Bec. % H30neHTeHOB HU 2,6 Bec. % usonpeHa. B nepecuere Ha NIpOMyULeHHbI 
M30NeHTaH 9TO cocTaBiseT 40 u 2% cooTBeTcTBeHHO, a Ha pa3/lOxKeHHbIli 78 H 
5%. IIpousBoguTebHOCTh KaTaH3aTOpa MpW NOyYeHHH UZ0MeHTeHOB cocTaB- 
Maet 274 r/a-uac, a LA u3s0mpena — 16 r/n-uac. 


| 


VIHCTHTYT OpraHHueCKOH XUMnH eS 
um. H. JJ. 3enuuckoro 4 95 
) Akaflemuu HaykK CCCP 


UWMTHPOBAHHAS JIUTEPATYPA 


1H. UW. Wyitkun, T. Il Loo6pununna, E. A. Tumogeesa, LOU: Ero 
feos, M3s. AH CCCP, OXH, 1955, 992. *#N. 1. Chouikine, T. P. Dobrynina, 
E. A. Timofeeva, Rev. Inst. Franc. du Pétrole, 11, 1185 (1956). *%H.H. Wy t- 
Kuu, E. A. T nmoceesa, B. M. Knefiimeuosa, H3s. AH CCCP, OXH, 1957, 
875. ‘*J. Burgin, H. Groll, R. M. Roberts, Nat. Petrol News, 30, R-432 
(1938). *®A. V. Grosse, V.N.Ipatieff, Ind. and Eng. Chem., 32, 268 (1940). 
67. J. lTanpnepnu, Tp. Muct. neprn AH CCCP, 4 (1954). *E. A. Tumogeesa, 
B. M. Kneutmeuosa, T. TJ. Lo6puuuna, Hsp. AH CCCP, OXH, 1957, 122. 
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Jlokaagn Akagemun nayx CCCP | 
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| 


PHBHYECKAA XHMUA 


H. B. AJIEKCEEB u uuen-Koppecnonyent AH CCCP 4. WM. TEPACHMOB 
HCCJIEJOBAHWE CTPYKTYPbI )KUAKUX CHJIABOB Bi — Sn 


CpolicTBa 2%KHIKHX CIIaBOB OMpeeJIAIOTCA B OCHOBHOM CHJIOH Me?KMOJIeKy-| 
JIAPHBIX CBASeH HU OMNpe/eJs1eMbIM CIO B3aHMHbIM PaCHOJIOVKCHHCM MOVJICKYJI. | 
[]osTOMy Ba%KHO SKCI€PHMeHTaJbHO YCTaHOBUTb CTpyKTYpy 7KANKUX CIJaBOB | 
WM HaliTH XOTH Obl KayeCTBeHHY!IO CBAH3b CTPYKTYypbl CilaBa Cc erO CBOMCTBaMH. | 

Ecsm %KH]KOCTb COCTOHT H3 HECKOJIbKHX COPTOB aTOMOB, TO KpHBaad palH-! 
aJIbHOrO pacnpeyeJIeHuA MOXKET ObITb BLIUNCJIeHa MO CJIeAyIOULeMy ypaBHeHHt0 (7): | 


P 
Anr2p(r) = 4nr? >) makap, (1) = 


a=1 
P P se ; 
=4nr?{ 3) mk? |2Vat + >) mak = \ S {| =—*—— —1|sinrsds. (1) 
a=] a=] 0 > m,f2(S) 
(eh—ak 
Alisa uccseqopanusa cuctempl Bi — Sn B HallieM pacnops2xKeHHH Obl 3JIEKTPO- 


Horpad OM-4, Koropblii Hy2XXHO ObIIO MPHCNOCOOHThH WIA paOoTb! IPH BbICOKHX 
TemnepaTypax. C sToH Weblo Obl cesaH 
Cnel\HaJIbHbIM WepKaTelb OOpasyos (puc. 1). 
[peroulHM 3JIeEMeHTOM CJIY2KHJIa MOOCKa TaH- 
TaJIOBOH XKeCTH, KOTOPad pH MOMOMLM cmelu- 
aJIbHBIX 3a%KHMOB J HM (PapPopoBbIX H30ATOPOB | 
2 KpenuJlaCb K MeTaJJIHMYeCKOMY OCHOBAHHI0 3. | 
OTO YCTPOHCTBO BCTABJAJOCb B CTOJIHK 9VJIeK- 
TpoHorpada H MOrJIO COBepliaTb BCe HeEOOxo- 
JMMble BYxKeHHA. TOK Ha HarpeBaTeb noja- 
BaJICA Yepes 3axKUMbI /, KOTOPbIe THOKHMM 
MpoBofamMu 4 MpHcoeAMHAJIMCb K MMerOlLeMy- 
CA B IeKTpoHOrpade OM-4 GoKOBOMy ILOKOVIIO. 

Merogquka cCBOOORHBIX MeTalIM4eCKHX 
MJIeHOK, mpelowenHant A. HW. By6auKom u 
B. A. IImnecom (7), ne asa o6HalexKuBato- 
ULHX pesysbTaToB. Hansyummme pesysbraTel | 
ObWIH JOCTHTHYTH B TOM CJly4ae, Kora MWIeHKa CBOGORHOrO MeTaa Obiia | 
ykpenieHa TOHYAHINMMM CJIOAMM KBaplta. 

IIpuroropsenve OOpaslloB MPOBOAMOCh CHeLYIOULHM OOpasoM: Ha mpesMer- 
HO€ CT€KJIO HAHOCHJICA TOHKHH COM MOJIMCTHpPOsa, 3aTeM Ha ycraHoBKe BYII-4 
HaMbWIAHCb MOCICHOBaTeIbHO KBapll, COM MeTala WH ONATh cMOM KBaplta. 
HanblleHve BeJIOCb C TaKHM PacueTOM, YTOOBI TOJMMHA COA KBaplla He IIpeBBI- 
mana 1--2-10-* cm, a cmos meranma 30-+-40-10-? cm. Orgenenue mieHoK mIpo- 
U3BOMMIOCb PaCTBOPCHHEM NOMHCTHPOwa B CMeCH OeH30Na C JHXJIOpsTaHoM. 

Cremka mpopoguacb npn ¢t = 290°. Ilo nomyueHHEIM cHHMKaM O6BI4- 
HbIM TYT€M CTPOWJIaCb KPHBad 9KCIEPHMeHTAJIbHOH MHTCHCHBHOCTH JIA aHHoro 
cnuiaBa (*). Tak Kak atomp! Bi u Sn jocratouno TaxKesbie, TO MOmpaBKOH Ha 
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Puc. 1. Tlepxxatenb o6pa3n0B 


} HeKOrepeHTHOe paccesHHe Mbl MpeneOperamH. Hopmupopanne KpuBbIX HHTeH- 


)CHBHOCTH MPOBOAMJIOCb IlyTeM CpaBHeHHA MoUlayeH nox KpHBbimu /(S)S? 


a= a=] 


(7) uA. UW. By6auxa (8). Crpyxrypa 
}>kuKoro Bi, no-BHHMOMYy, CHJIbHO 


P P 
4 ( > f2(S)ma) S?. Tipu stom > fa(S)ma = Cifi + Cafe, Tech We) Cone 


| KOHICHTpallHi COOTBETCTBYIOUIMX KOMMOHEHTOB B ATOMHBbIX JLOJIAX. 
Tlomyuenubie KpHBbIe HHTCHCMBHOCTH MpescTaBueHbI Ha puc. 2. Tlomoxwenne 
|} QMpakWHOHHbIX MaKCHMYMOB ykKa3aHO B TaGuJ. |. 

OcTaHoBHMca, mpexk je Bcero, Ha YNcTBIX MeTauax. [louioxeHHe MaKCHMYMOB 
MHTCHCHBHOCTH Jia Sn xopouio coracyerca c JaHHpimu K. Tamepredenpyepa 


Ta6Omannua 1 


20 

2b a 6 
UU) 

0 
ee pee Sk SE CE SERN Geeen eens Dewan Dez 
eB 2 4 6 Y Z ¢ a) 
bss) 

20 a] é 
20 

0 10 


Puc. 2. HopmupopanHple KpHBbIe HHTCHCHBHOCTeH AKUI- 

KuxX ctaspos Bi — Sn. a — Cnaap Sn 80% — Bi 20%, 

6 — Sn 60% — Bi 40%, e¢ — Sn 20% — Bi 80%, 2— 
aptextuka (Sn 41% — Bi 59%) 


}M3MeHAeTCA c TeMnepatypol. Cpas- Tloaoxenne Makcumymos 

}HHB HallH aHHble C aHHbIMH ese CF tee 8h) 

| wJiaBa 

}Xennyca (°) (¢ = 390°), ysngzun, (Bec %) 1 2 3 4 5 

GTO NOJOKeHHE MepBbIX MaKCH- 

‘MyMoB nouTH cosBmafaert (2,05 eq. S 

|y Xeujfyca), BMecro HalmMx Broporo sneer. 20 Bi A: - Ha ve ee 
—Z 7 At ae Re , ’ 

mo6ouHoro HW TpeTbero MaKCHMYMOB, @( Sn—40 Bi] 2112] — | — | 4/05 | 5,85 

y Xeuflyca uMeeTcaA HeOOMbWIOH MO- 40 Sn—60 Bil 2,10 | — | 3,05] 3,95 | @,05 

OOuHbIM MakKCHMyM mpH S = 3,05, 20 Sn— 80Bij 2,08 | — | — | 3,75 | 5,19 

KOTOPbIit OOpasoBavics, 10-BULUMOMy, — Biancr. 1,98 | 2,22) 3,14) 3,80 | 5,05 

3a cCueT BIIMAHHA MepBbIX JByX. 

IlonoweHHe OCTaJIbHbIX MaKCHMYMOB M3MeHHJIOCb He3HayHTeJIbHO. 


CpaBHuBasd Mexy Cobol KPHBbIe MHTCHCHBHOCTH IPOMe2KYTOUHDIX CIJIaBOB, 
Mbl HaGvrOfaeM MocTeneHHblit MepexOy oT Tuna uucToro Sn kK Tuny 4ucToro Bi 


6e3 oOpas0BaHHA MONOHH- 
Te@JIbHbIX M&@KCHMYMOB. 

[lomyyeHHble 3HayeHHA 
HOPMHpOBaHHOH WHTeHCHB- 
HOCTH HCMOMIb30BaIUCh LIA 
BbIUHCJICHHA paqvaJIbHou 
(yHKUHN pacnpeleseHusA 10 
cbopmyvie (1). 

BpruucuieHwe MHTerpaa 
B(popmyvie (1) mponsBogu- 
JOCb Ha 3JIEKTPOHHOH cuer- 
HOH MalilWHe, 3HaveHHA Fr 
6pamucb uepes 0,05 A. 

Jina omnpeweieHua cped- 
Hero YHCJ1a ATOMOBB eCAHHHLe 
o6beMa HCNOJIb30BAaJIHCb JIH- 
TepaTypHble JaHHBIe O IJIOT- 


HOCTAX %KHKHX CiaBOB 
Bi — Sn(’). Paccunranupie 
TaKHM o6pa30m Kpu- 
BbIe palMaJIbHOrO paciipeye- 
JI@HHA  peACTaBJIeHbl Ha 
puc. 3. 


PaccmoTpeHue NOJIYYeHHbIX KDPHBBIX yo0HO pa3qeJIMTb Ha TPH 9Talla. 


elon cartes S tore S ta 


(puc. 3). Tlonoxwenue nepporo MaKcHMyMa Ha 


KPHBOM pafMadIbHoro pacmpeseseHuA SManer (3,25 A) xopomio coBnayaeT c 
WUTepaTypHbIMM aHHbIMM LIK aTOM Temnepatypbl (*). To xe caMoe OTHOCHTCA 


MK uNcYy OnMKahWIMXx coceleh — 10 


Jlanuple pasMuHbIX aBYOPpOB O pazuyce NepBolt KoOpAMHalMOHHOH c(bepbl 
Bixxugx, SHAYHTCIbHO PasHATCA Mex coool. Tak, Xenyyc (°) npu 390° name, 
uTO payMyc MepBoit KOopANHallMOHHON cepbt 3,32 A, a A. UW. ByOnux u A. De, 
Byurapb (8) onpeqemuin sty BeJIHUMHY B 4,15 A npu 400° u 3,85 A npn 300°. 


7 LAH, 7. 121, Ne 3 


489 


Tlonyyennasa Hamu BestHuHHa 3,85 A xopomio corjacyeTcd C JaHHbIMH MocJlIeqHA 
asTopos. Unco 6mmxKaliux coceseh 7,02 (7—8 no JaHHbIM Xeunjyca). 
2.CnaaB s9BTeKTHUeCKOrO cocTaBa (puc. 3). Tlepsppi MakcH- 
mym (or 2,95 A no 4,65 A) kpuBoli paqvambHoro pacnpeseseHuaA mpelcTaBA- 
eT CO60IO pesybTaT HaslO*KeCHHA TPe€X M@KCHMYMOB: OOJIbLIOrO MaKCHMYM 


N 
fo 
oS 
D> 


Puc. 3. Kpuspie patvambHoro pacipefledeHua *xMAKUX CmaBoB Bi — Sn. 
O6o3sHaveHHA Te 2%e, UTO Ha puc. 2 
mpH 3,30 A) MaKCHMyMa noMeHbIe mpH 4,15 A uw HeOombLIOCrO MakcHMyMa 
mpu 3,75 A. 

TlonoxkeHve NepBoro MaKCHMYMa XOPOUIO COBMaslaeT CO 3HaYeHHeEM HaHMeHb- 
wero paccTOAHHA MexKAy aTOMaMH B KUAKOM Sn (3,25—3,35 A). Uto kacaetcs 
paccrosHua B 4,15 A, To ono, no JaHHEM A. 1. byO6nuKau A. I. Byntapp, moxer 
CYULe€CTBOBaTb B 2XHAKOM Bi, mpaBa up Oovee BbICOKOH Temnepatype (400°). 
Besuunua 3,75 A Ou3Ka K CpeqHeMy apHdMeTHyecKOMY Mey fy U ry (3,72— 
3,75 A). Tlostomy ectecTBeHHO IIpeAMOJIOKUT, YTO OHA MpescraBAeT CoG! | 
paccTOsHHe MexK Ly pasHOMMeHHBIMH aTOMaMH (paccTosHHe Bi — Sn u Hao6opot). | 
Iloq KpHBoK pasNvasbHOrO pacnpeseeHHA ObWIN BbIeJeHbI NIOMAaLM, OTBeUAlIO- 
llHe BC€M Tpe€M MaKCHMYyMaM, MO KOTOPBIM MOJCUHTHIBAIHCh 4ucCa OM KAWX 
coceyen. | 

Tloycuerbl noka3sasIH, YUTO BOKpyr JaHHoro aToma Sn Ha paccTrosHuH 3,35 A 
pacnosoxenbi 7,8 atoMa Sn, KpoMe TOPO, 4yTb Nofasbue (3,85 A) pacnomoxKeHbl 
eme 2,1 aroma Bi. Takum o6pa3om, cOulee KOOpAMHAalMOHHOe ucsI0 9,9 paBHo 
KOOPAMHAaLHOHHOMY YHCJIY YHCTOTO OWIOBa. 

Ecam xe B WeHTpe KOOpAMHallMOHHOH cibepbl HaxogutTca Bi, To BoKpyr 
Hero rpynnmupytorca 2 aroma Sn (r = 3,85 A) u 5,2 aroma Bi (r = 4,15 A). 
Oomee KoopAMHallMOHHOe NCO 7,2 OIM3KO K KOOPAHHAalMOHHOMY YuCJTy WHCTO- 
ro Bucmyta (7). Takoe BHeapeHHe aToMoB Sn B KOOpHHAaLMOHHy!O cdepy Bi 
M MIPHBOLHT, OYe€BUAHO, K ee PaCIIMPeHHlO, XapakTepPHOMY JIA Gomee BEICOKHX 
Temiepatyp. 

B onvcaHHoM CJly¥ae HaJIHWLO APKO BbIPaxKeHHOe CTPeMJIeHHe K MUKporerepo- 
renHoctu. Atom! Bi u Sn crpemsarcsi k OKpy2KeHHIO cee NOAOOHbIMU. ATOMBI JIpy- 
roro COpTa BbITaJIKMBaIOTCA H3 KOOPAMHAMHMOHHBIX Ccep HM COpasylorT Kak ObI T10- 
OOUHBIe, MONOIHUTeIbHbIe ccbepbl. OAHaKO MOHOM MHKpOrereporeHHOCTH, Kak 
HanpuMep, B SBTCKTHYeCKHX crvlaBax Bi — Pb (°) amu Pb — Sn (2°), ne nony- 
yaerTcs. 

3.CT1AaBbl NPOMEKYTOYHOFTO MeEKAY IBTEKTU KON 
H UHCTHIMH KOMMOHEHTAMH COCTABAa. 3ecb MaKCHMYyMbI He 
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‘Paste AloTCA H UX MOMORKeHNE HE COBNAaaeT C MOMOXEHHEM MAKCHMYMOB YHCTHIX 
KOMIIOHEHTOB. 

Takoro pola KapTHHbI MOryT BOSHHKHYTb WIM W3-3a HasMuNA ONpeleeHHolt 
yNMopxROUeHHOCTH B pacpeseseHHH AaTOMOB HWJIH, HaoOopoT, mpH NOHO cMe- 
IMIMBaeMOCTH KOMINOHEHTOB, KOra B OKPy2KeHHe JAHHOFO ATOMA BXOJAT ATOMbI Kak 
Toro, Tak HM Apyroro copra.Oquako nepBoe mpeAnosox*weHHe He HMeeT OCHOBAHHA, 
| MOCKOJIbKY HUKakHX coequHenHi Bi c Sn He cyumlecrByer. 

Paccmorpum Bropoi cyuali. uk Ha KpuBol paquanbHoro pacnpeseeHna 
OMHapHO"oO CIIaBa MOXKET BOSHHKHYTb, BOOGIE FOBOPA, Kak pe3ysbTAaT HasOxe- 
HHA BCeX YETbIPeCX MbICJIMMBIX OKPYKeHHH, T. €. OKLPYXKCHHA TUNA A — A, a — B, 
6—a,é—é6. Ecam conoctaBuTb kaxKOMy OKPyKeHHI0 CBOIO (pyHKIMI0 palu- 
aJIbHOrO pacmpeyeJIeHHA, TO MbI MOXKeM HamlHcarTb: 

I 
Swaxe = 4n\ Pocen (fdr = 
ry 
"2 
= 4c \ [CakaPag (7) + Cakakory, (r) +Cokakop,, (7) + Cokbo 
et 

B peaJIbHOM cilviaBe B OKpy?KeHHe JaHHOrO aToMa 6yjlyT BXOJMTb aTOMbI 
OOOHX COpTOB, MpHYeM B CJlyyae MOJIHOH CMeIIMBaeMOCTH BePOATHOCTb Takoro 
BXOMKJCHHA OyMeT MPOMOPUNOHAaJIbHa KOHUEHTPalWH COOTBeETCTBYIOILerO KOMMO- 
-HeHTa, Tak TO p,, =Cap®,, On = Col, 0 


Tlostomy Mbl MOXKECM 3allHCaTb: 


Gyre aD) 


bb 


0 ——— 0 
aP ras Phevte CoP bp: 


lo 


w 


ry 
e 


= 4n\ [C2e%00, (r) + CuCoakre®, (r) + CaCokakop?, (1) + Cikbobol? dr. (3) 


Jaa cwyuaaA NOJIHOH CMeINMBaeMOCTH MOMKHO HOJOXKUTb 


Torjya dopmysia (3) mpeo6pasyetcs culeqyIOUluM OOpa3som: 


ee 4y.\ [C2k2 + 2CaCpkake + C2ks] 0, (r) Pdr; (5) 


ry 


) 


Le 
‘Tak Kak B CHJIY HOPMHpOBKH 4n\ ofr? dt = x TO 
} ) 


Shere = (Ce si 2EaCpkakp 3e Cok5)n. (6) 


Bpluvciasd KOOPAMHAMMOHHo!le YCJIa M10 ITOH (bopMyvie, NOJy4HM CJlenyroulMe 
pesyibTatp. Conan Ne 1: nom = 12,4, us Hux -Sni—~10-atT., Bi~ 2 ar. 
Conan No 2: noon = 10,1, us Hux Sn~6 at., Bi~4 at. Cnaap Ne 4: 
oom = 10,2, us nux Sn ~3 at., Bi~/ ar. 


MockoscKuit rocyapcTBeHHbIlt yHHBepCuTeT Iloctynuao 
um. M. B. Jlomonocosa 16 IV 1958 
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Jloxaaye Akagxemun nwayr CCCP 
1958. Tom 121, Ne 3 


PH3SHYECKAH XHMH 


A. C. BABEPKHH u M. A. NPOCKYPHHH 
JIEMCTBUE y-H3JIYYEHWA Co HA Ca(NO;).-4H,0 
(ITpedcmaeaeno axademuxom B. A. Kapeuxeim 21 III 1958) 


O6pasoBaHHe coequHeHuH THNa Ca(NOs)2:4H2O MoxHo paccMaTpHBaTE 
Kak YaCTHbIM Cly¥al OOpas0BaHHA KOMIMJIeKCHBIX COeMHEHHH. BeeqcTBue Hel- 
TPaJIbHOCTH MOJICKYJI BOLI oopasyiommeca B 3TOM CJIyuae KOMMJICKCHbIe HOHb 
COXPaHAIOT TOT Xe 3apsA, KOTOPbI MMe KOMMIeKcOOOpas0BaTedb. MoHOM-KoM+ 
mulekcooOpa3z0BaTeJIeM MOKeT ObITb KAK KATHOH, TaK H aHHOH COW. 

OrcyTcTBHe aHHbIX O BHYTPe€HHeH CTPyKType NoOJaBJIAIOWLero OOJIbIUMHCTB 
KpHCTaJJIOrHApaTOB H HX CBOHCTBaX He jlaeT BO3MOXHOCTH HAaMeTHTb KakHe? 
M60 3AKOHOMepHOCTH B HX ycToruNBocTH. YcTaHOBJIeHO JIMIb, YTO yBemHue 
Hue 3apxAja HW YMeHbINeHHe OObeMa KaTHOHA OObINHO CHOCOOCTBYeT NOBbILeCHH 
KaK YMCA MOJeKYJI KPHCTaIH3alMOHHOH BOAbI, TaK HM MpOUHOCTH HX CBA3H) 

PajlMaluoHHad yCTOMYMBOCTb KPHCTaJJOrHApaToB MOUTH COBCeM He H3yua 
wach. M3pectTupt auiuib padotpt Jlourena u Jlesuca (+) no doroxuMuyecKoMy pasa 
JIOKEHHIO KPHCTaJOruapata HUTpatTa JaHTaHa HM XoxaHayzena u Jlesuca (* 
M10 e€HCTBHIO Y-H3J1yYeHHA Ha BOLHBIM HUTpaT JaHTaHa. B aTHx paOoTax JMU 
OTMeUaeTCA, UTO BOMHbIM HUTPaT JlaHTaHa pa3viaraeTcaA c OoMbUIeH CKOPOCTbIO 
yeM Oe€38BOHaA COVJIb. 

C WebiO BLICHeHHA OCHOBHBIX OCOOeHHOCTeH NOBeeHUA KPHCTaMNoruApa 
TOB HeOpraHMyecKHx COJIeH NO JeEHCTBUeM H3J1YYeHHA, MO CPaBHeHHto Cc 6e3BO), 
HbIMH COJIAMH H KOHICHTPHPOBaHHbIMH pacTBOpaMH, ObIIO MPOBeeHO HECKOJIbK 
CepHH OMbITOB C TBEPbIM HHTPaTOM KawbuuA — Ca(NOs)2 -4H20. 

OG6.1y4eHHIO NOLBepralacb COJIb MapPKH X. 4. B BAKYYyMe Npu Temnepatype 25°., 

Psa ONbITOB Obl NpOBeAeH C PacaBaMH HUTpatTa Kaibuua. PacnwaBbl Toro-> 
BHJIMCb NYTeM IlaBJIeHHA COJIM B BAKYYMe H NpejcTaB AM Cobol mepeoxsaxK eH: 
HbIe PacTBOpbI (TemnepaTypa NepeoxsaxeHuA 30°), coxpaHsartomeca ATE Jb 
Hoe BpeMs Oe3 BHIeJIeEHHA KPUCTaIOB. B KavecTBe HCTOUHNKa U3JIYYeHHA pHMe-; 
uasca Co®® ¢ montHocTbio josbt 6,2-10!® 9B/r-uac. 

KauecTBeHHoe H KOJIMYeCTBeEHHOe ONpefeeHHe Tas00OpasHbIX MPOLYKTOB) 
Pa3JIOXKeHHA COM MpOH3BOAHOCb B MHKpOOoperKe JIA Pra3soBoro aHawJH3a. 
Tounocth usMepeHun 2+-3%. Hurput onpesemsasica KOMOpHMeTpH4ecKH 10 Me-| 
TomukKe, paspadoranHol Muxasbuykom u Omeposuy (°). Ourm6ka u3sMepeHna co-| 
cTaBiaa 5-10-7 Mousa HHTpHT-HOHa Harpamm cou. B pesyabrate MIPOBECHHbIX 
SKCMEPHMEHTOB ObIIO yCTaHOBJICHO, YTO BOAHBI HUTPaT KasIbUUA TOM AelicrBuem 
y-M31y4eHNA paspyliaerca Cc OOpas0BaHheM HUTPHTa HU KUcOposa. Anamoru4HO 


i) 


is] {<2) 
os fo) 
Pare cy § es 
O6beKT o6myyeHHA NO; Fe ss [0 
mom{100 9B. 2 ES vas mos/100 935. 
OxnZ Ss g 
Tpepypilt Ca(NO3)s 0,2 +0,04 | 0,78 | 0,25 — 
Tpepypit Ca(NOs)2-4H2O0] 0,77-40,02 | 0,52 | 1,5 0,37-40 , 02 
Pacnaasp Ca(NOs)2-4H2O} 0,07-40,04 | 0,52 | 0,13 0,02+0,01 
Pacnas Ca(NOs)o-4H2,O ie 
¢ qoOaBKon rmoKkospr | 0,264-0,01 | 0,52 | 0,5 0,02 
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| Culyuato OOyYeHHA TBEPABIX Ge3BOLHbIX coueli HUTPaTOB OOpa3yioulNlica B Ipo- 
juecce OO1yYeHHA KUCIOpO_ B Mpeocbasatoulem KomMuecTBe OcTaeTCA BHYTPH 
}Kpuctanos. Tlocne niaBienus o61y4eHHOli comm yaaeTca OJIYYUTb IKBUBAJICHT- 
}Hoe oOOpasoBaBLIeMyca HUTPHTY KomMHUeCTBO KucuIOpona. 
Ha puc. | npuBeyeHbt 3anacumocrn KonMuecTBa oOpa30BaBlleroca HUTPUTAa 

OT JosbI OOyyeHHA. B neBoli vacru pucyHKa JaHbl KpHBbIe WA TBeporo KpH- 
cTallorugqpata MH TBepzoH 6e3- re 
}BOQHOH CoM, a B mpaBol — ae 
/AIA pacmiaBa UM pacmiaBa ¢ Jo- 15 of 
OaBKOH PJIHOKOSHI. 2 
B ra6a. 1 mpupezenb jan- 
}HBIe O BbIXOJe HUTPHTa H KUC- 
}aopoma ua 100 98. 3necb 
G’-BeJIMUHHDbI ecTh G-BeHUHHI, 
}JaHHble Ha OTHOUIeHHe 4NCIa 
| 9JIEKTPOHOB B HUTPaT-HOHeE K 
)oOulemy uucIy HX B COUN. 
_ B wactoamee ppema u3yue- 7 
{Ha pafMalMonHad ycroriun- 0 . 
BOCTb JOBOJIbHO OOJIbLIOrO 4HC- G2 if. 1] 62 106x106 
Jia TBepAbIX HHTpaToB (4°). A082 OCNYYEHUA 
TlepBuunniit mpolecc B3aHMo- 
| WelicTBuaA WOHHBHpyromlel ua- Puc. 1. |SaBpucumMocTb KovmuectBa oOpasoBaBulerocs 
CTHILbI C BEILCCTBOM COCTOHT B HATpHTa OT O3bl OOyyeHua: 1 — TBepsbIi Ca(NOs)2, 


. 


S 


1 


konuveciGo NO 
&) 
~s 
Q 
yt 


2 — TBepAbIN Ca(NOs3)2-4H20, 3 —'pacnaas 
mepeqaye OMHOMY U3 3JIEKTPO- Ca(NOs)s:-4H2O, 4— pacnaas Ca(NOs)2:4H:O0 c jo- 
HOB MOJICKYJIbI OJIM SHEPrHy. S \OaBKOM P10KO3bI 


IIpeqnomaraetca, ro npuMepHo 

NOJIOBMHA JHEPrHH HOHM3HPyrolleH YaCTHUbI pacxOAyercad Ha WOHHB3AallHIO, a 
pyraa wouoBuna — Ha Bos6yxTeHHe Moviekyw. JlabHetee NOBeyeHHe HOHH- 
3OBaHHbIX H BO3OY2KJCHHBIX MOJIEKYJI B CHJIBHOM CTelMeHH 3aBHCHT OT arperar- 
HOTO COCTOAHHA HW (PU3HKO-XHMHUYeECKHX CBOHCTB Cpebl. 

B 6e3BOHbIX HHTPaTaX OCHOBHbIMH IIpoleccaMu MpeBpalieHHA MO%KHO CuH- 
TAaTb: 

NO; \~-—» NO, +e (1) 
) NOT aA =~ NO) Shes On) 
! : : 

Jloma npeppalleHHa 3a CueT KaxK OPO M3 MpOWeccoB HeusBeCcTHA. OropBaBuIMii- 
cA m0 peaklinu (2) KUCIOpOA OcTaeTCA, MO-BUMMOMY, B HeMocpeACTBeHHOH O1u- 
goctu or uoHa NO,, u oOpaTHad peakuMaA OOpas0BaHHaA HHTpaTa M3 HUTpHTAa 

HW KUcCMOpoya urpaeT CyUIeCTBEHHY!0 pOsb. BO3MOxKHOCT OOpPaTHOH peak ObI- 
gla MoKa3aHa HaMH Ha mpHMepe HuTpaTa Kaus (“). 

B cayyae KpucTammoruypaToB MOJIeKYJIbI BOAbI MOXKHO PaCCMaTPHBaTb kak 
IpHMeCb, KOTOPad MOXKeT Tak2Ke NOMBepraTbCA HOHM3AaHM MW 3aXBaTbIBaTb IJeK- 
TPOHbI. OueBuHO, YTO NPHBeAeHHbIe BILE TBa Npolecca MpeBpallleHuA HUTpPAT- 
HOHa MO pelHcTBHeM H3Jly4ueHHA OyAyT MMeTb MeCTO MH B KPHCTaJsoruypate. 
Jlanee, eC MOUIeKYJIa BObI CMOCOOHAa 3aXBaTHTb 3JIEKTPOH, TO 

H,O--e~=H,O- =H-+OH™-aq, 2H+NO> = NO>-+H,0. (3) 
O6pasoBaBuiniica aTOM BOLOPOAa MOXKET B3aMMOJeHCTBOBAaTb C SJIM3JIe2KalMM 
noHom NO;, JaBast HOH HUTpuTa. 

Kak ormMeuauiocb BbIlle, B 6€3BOHbIX CJIOAX MMeeT MeCTO OOpaTHaA peakHA 
OKHCJIeHHA HUTpHTa KucOpoxoM. B cay4ae KpHCTasMJOrusApaTOB CKOpocTh o6- 
paTHoi peaKIHH, 10-BUMMOMY, CHJIbHO NajlaeT 3a CueT CTPyKTYPHBIX CERN 
cteli KpHcTammoruypata UM OOpasoBaBlMlicA aTOM KUCOposa 10 peakunn (2) 
MOxKeT pearupoBaTb c 61N3mexKaulMuM MoOHOM NO ;, AaBaa NO, u Ob. 

Ilo-BuHMOMY, COBOKYMHOCTbIO 3THX ABYX (aKTOPpOB H MO2XKHO OObACHUTS 
Bo3pacTaHHe BbIXOa HATPHTa B KPUCTaWIOrHApate 0 CpaBHeHUIO C OesBOLHOH 
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combio. CrpoeHwe BeCbMa KOHI,eHTPHPOBaHHBIX PacTBOPOB _HeopranHueckux 
couleli H3y4aslocb pxAOM apropos (8,°). OOuHH BbIBO, KOTOPbIH MOXKHO CACaTb 
Ha OCHOBaHHM 3TUX paOoT, CBOAHTCA K TOMY, UTO C POCTOM KOHIEHTpallM Pac- 
lIpeesIeHHe HOHOB B pacTBOpe CTPeMHTCA K pacpefeseHHIO, XapakTePHOMY WA 
Kpucrasmornapatos. B  Hawiem cJlyuae, 

mo /100 3b eCJIH TepeCUWTaTb KOHIEHTpallHio HUTpa- 
Ta B paciiaBe Ha KPHCTaJJIH3al\HOHHy!0 
BOLY, Mbl nowyuHM mpHMepHo 26 M_ pa- 
crBpop Ca(NOs). 4 pactipejesenHe HOHOB 
B HeM OyjleT, MO-BHJMMOMy, MaJIO OTJIM- 
yaTbCA OT pacipeevieHuA HX B KPHCTAJI- 
jlorugpate. Ouepuguo, 4TO BCe TPH Mpo- 


aD 


Boxod Humpuma 
Qo 


; iecca MmpeBpalileHHaA: HOHH3allHA, BO3O0y K- 
13 2 monn jeuMe M BJMAHHE MOJIeKyJI BObl OyAyT 
Konuenmpagun Aumpama _ cmpaBeJIMBbl WH JWIt MaHHOH CHCTeMbI. 


OgHako JOA Kaxkoro U3 32THX Mmpotlec- 

Puc. 2. 3apucumocTb BbIXola HUTpHTa COB B OOUIEM BbIXOJe MpeBpallleHHA HUT- 

OF ge CRN UBD ara Benes pata B HUTpuT OyfeT OTMMYATbCA OT UX 
JOM B TBEPOM KpHcTalNoruypare. 

BoOJIbLIMHCTBO aBTOPOB, H3y4aBLUIMX KOHIECHTPHPOBaHHble PaCTBOPbl HUTPa- 

TOB, HaOmloqaH pesKoe BOspacTaHue BbIXofa HUTpuTa (No 4,5 mow/100 98) 

B OO/aCTH KOHWeHTpalnh or 0,1 fo 2m. OGbacHenue JaHHoro 9sipekTa CBx3bI- 


BaJIOCb C BO3MOXKHOCTHIO IPAMOFO jeficTBHA H3yyeHHA Ha HOH NO, . 

Ha6roJeHHbit Hamu addekT peskoro naeHHA BbIXOa HHTPHTa B paciwiaBe 
MO CpaBHeHHIO C TBEPAbIM KPHCTaJJIOrHpaTOM HaTOJIKHYJI HaC Ha MbICJIb UCCJe- 
JOBaTb paWalMOHHO-XMMHYECKYIO YCTOHUMBOCTb HUTPata KaJIbILMA B WIMPOKOM 
MHTepBalle KOHMeHTpaynn — or 0,1 M yo 26 M. 

SaBHCHMOCTb BbIXOJa HHTPHTa OT KOHIeCHTpallHH HUTPaTa KaJIblluA MpPHBe- 
WeHa Ha puc. 2. JlelicrputTebHo, B OOacTH KOHUeHTpalul Jo 2 M nadmogaercs 
peskoe BO3pacTaHHe BbIxXOfla HUTpHTa (No 5,4 mMow/100 9B). [pH 6ombummx KOH- 
Ie€HTPalWAX KPHBaA Pe3KO CHM KaeTCA, YTO TOBOPHT MPOTHB npeANoMOKeHHA OO 
aseKTHBHOCTH MpsAMOrO AelHCTBHA W3IyYeHHA Ha HUTPaT-HOH. 

TIpHuHHOH MOHWXKeCHHA BbIXOa HUTPHTa B CHJIbHO KOHI[CHTPHPOBaHHbIX 
PacTBOpaX MOKeT CJIYXKUTb, MO HallleMy MHEHHIO, peakINs 


NO, + H,O—H20*+ NO;. (4) 


OOpasyroulmiica pauKam NO 3 B 3TOM cJlyyae MOXKeT OKAasaTbCA CTAaOHJIbHbIM, 
AOVKUBAIOWLHM JO peakuwuH NOs-+ NOz — NeO; wan nomoOHON, CHM xKarOlLeli 
adeKTHBHOCTb mponecca. [Ipu 3arBepyeBaHN pacnaBa H ynopaqouenHu pac- 
NOJOAXCHHA HOHOB B KPHCTaJJIMYeCKOl PellleTKe MHHUMAJIbHbIe paCCTOAHHA MexK- 
AY oOpasopaBlivmMucsa pH pawquonuse noHom H2O* u 6nwxalinmum HoHom NO3 
BO3PacTYT MH BOSHHKHOBeHHe paluKaa NOs okaxkerca 3aTpyIHuTesbHbIM. Ha6- 
JOAAaIOULHUCA BbIXO HUTPHTa B pacmslaBe, MO-BUMMOMY, CJIeyer OTHeECTH 3a 
cueT IIPAMOFO JeHCTBUA U3/1yYeHHA Ha HATPaTHbI aHHOH. Takoro posa npesno- 
JIO*WKEHNE HE HCKJIOUAeT BOSMOAKHOCTH YACTHYHOLFO MPeBPalleHHA 3a CUeT MPOLykK- 
TOB PaHOJIM3a BOAbI, UTO NOLTBePKLaeTcA BBEEHHEM B paciaB akllenTopa pa- 
quKaloB OH-ruroKko3pl. 


[locrynuao 
27 III 1958 
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DR type Cy Ra229. 0a t bal o4oy: 
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flokiann AKkayqemun HayR- CCCP 
1958. Tom 121, Ne 3 


PHSHTECKAA XHMHA 


Axanemuk A, A. BAJIAHJIMH, axayemux Bux. H. CMM bIH, 
H. 1. JOBPOCEJIBCKASA u UW. E. MAXAWJIEHKO 


PAMHOAKTHBHbIE KATAJIM3ATOPbI 
AEPHAPATALMA WAKJIOTEKCAHOJIA HAY CYJIb®ATAMH MATHHS MW HATPHS 


3a MOCHEAHHE POMbI NOABUJIMCb PaOOTbI, B KOTOPbIX OOJIyYeHHe raMMa-JIy4amu 
WJIM HEHTPOHAMH HCHOIb3OBAaJIOCh AIA BOSJCHCTBUA Ha MpOllecchl rereporeHHoro 
Katasu3a (!—), 

B orjuune OT sTOrO B HallieM HCCeOBaHHH MCTOUHHKOM MOHUM3Hpyroulero 
M3 yYeHHA WIA peakUMH TeTeporeHHOorO KaTasH3a Pas000pasHbIX BeMLeCTB CJy- 
KH CaM KaTaJIM3aTOp, COJepKaBUHH PasJIMYHble KOJIMYeCTBA PalHOaKTHBHOrFO 
usotTona, Oera-u3syyuateia. [Ipeqnomarasocb, YrO HempepbIBHad GomOapsupoBKa 
OeTa-YacTHaMu OyeT SHEpreTHYeCKM BO3LEHCTBOBATb Ha MPOLWeccbl, COBepmualo- 
ulHecdA Ha PpaHulle TBepoe Teo — ra3 (aqcopOuHA MOJIeKYWJI peareHTOB Ha KatTa- 
JIM3aTope, XHMHMYeCKHe peakIHH Me?KLy HHMH, OOMe€H aTOMOB JIM, BO3MOXHO, 
MOJIEKYJI H3 alcopOWMOHHOrO csIOA C NOrpaHHyHOH ra3s00Opa3sHoH 30HOM). He 
HCKOYaIOCh TAaK*Ke BIMAHHMe U3JIYYeHHA Ha CTPyKTyPy KaTaJiM3aTopa, B YacT- 
HOCTH H3MeHeHHe eFO MOBeEpXHOCTH, MW paWall\MOHHO-XHMHUeCKOe JeHcTBHe U3Jy- 
YeHHA Ha ras000pasHble peareHTol elie 10 COMPHKOCHOBeEHH A HX C KaTaJIM3aTOpoM. 

B kauyecrBe OObeKTa HCCIEMOBAHUA Oblla B3ATA peaKWMA KaTaMTHUeCKOli 
AeruspaTalun WAkKJOreKcaHoula Hall cyJIbpaTaMW MarHHA HW HaTPHA, B KOTOPBIX 
cepa OblJla 3aMeHeHa Pa3JIMYHbIMH KOJIMYeCTBAaMH paWOaKTHBHOH cepp S*°. 

UccaeqoBahhe NpOBOMI0Cb B KaTaJIMTH¥YeCKOM MpHOope mpoTrouHoro TuNMa 
CO BCTaBHbIM peakTOpoM (*), B rOpH30HTaJIbHOH TpyOuaToH meuH, CHaO*KeHHOH 
aBTOMaTHY¥eCKOH Mosauel; TemMnepaTypa H3MepsAvIacb TepMomapoH B uexJIe, Ha- 


XOJHBUelCaA B KaTamusaTope. ILuknorekcaHo ume T. KH. 70°/20 mM; ne = 
=1,4625; d= 0,9445. 

PaquoakTuBHble mpenapatTs! MgSO,roToBHJIMCb H3 HEAKTHBHOPO NepeKpUcTai- 
JIM30BaHHOPO cymbdata MarHHsg (xX. 4.) H MOOaBKM paMOaKTHBHOTLO M0 Cepe CyvIb- 
(bata HaTpHA COBMeECTHO CO CTAOHJIbHbIM CyJb(arOM HaTPUA (X. 4.) B KayecTBe 
HocuTesa. OrHomenue S** k o6pruHol cepe cocraBuaso 1,8 -10-1'°. HaBecka cyb- 
(bata MarHUa PacTBOPAsAacb B BOM, TYLa %Ke BBOAMIOCh ONpeseseHHoe KouMye- 
CTBO pacTBOpa aKTUBHOPO cyJIb(pata HaTPHA, MPHYeM MPOWCXOANT HOHHIM OOMeH. 
PactBop BbIMNapuBaJICA, COb MOCTemeHHO HarpeBasiacb Jo 400° (°) u BbIqep»kuBa- 
macb 1p sto Temmepatype 1,5 vac. Kak OplI0 yCTaHOB.JeHO B MpeBapHTeJIbHBIX 
ONbITaX, MPHPOTOBJeHHbIM TAKUM OOPa30M KaTasH3aTOP MOJIHOCTbIO OOe3BOxKeH. 
Jia nomyueHuA CpaBHUMBIX Pe3YJbTATOB OblIM MpUPOTOBJICHbI patMOaKTUBHbIe 
W HepasMoaKkTHBHble KaTasM3aTOpbl C OLHHM M TeM Ke COJeprKaHHeM cysbpata 
HaTPHA B OHOM cyuae CTAOHJbHOPO (X. 4.), B IPyrOM — paMoakTMBHOTO. Kpo- 
Me TOFO H3y4aJICA MpoMecc LeruApaTalun WHKMOreKcaHOula Hay O€3BOAHBIMH CyJIb- 
(bataMu MarHHaA MW HaTpHA. 

PaguoakTHBHOCTb KaTaJIu3aTOPOB H3MepAacb C MOMOL{bIO TOPIeBoro cuyeT- 
yuka (°). OnpeyemeHHbtit OObem pacrBopa, OObITHO 0,1 Ma, HaHOCHJICA Ha KPy2KOK 
43 (PHIbTPOBAbHOli OyMarH, HaXOJMBUIelCA B aJIOMHHMeBOH YallledKe, M HCIIa- 
paca. AKTMBHOCTL mperapata U3MepsAacb BCerja B OMHAKOBbIX TreomMeTpnuye- 
CKHX YCJIOBUAX TO OTHOWEHHIO K CUeCTUNKY. 

Kunermueckie OnbITb 10 AerupaTaluu WUKJIOreKcaHoJla MpOBOLMIMCh Hal 
0,5 MI KaxKOrO U3 MPUPOTOBJIEHHEIX KaTaJIM3aTOPOB (BEC KOTOPbIX Obl usBecTeH 
M KoNeGasicd B Mpesestax or 0,14 no 0,30 r) B MHTepBane Temmepatyp 355—415 
€ NOCTOAHHOH OObEMHOM CKOPOCThtIO ILHKJOreKCaHOJla 0,4 mun-—!. I[locrosHHan 


KaTaJIuTuuecKanA AKTHBHOCTb YCTaHaBJIHBaJlacb ocue 3 uac. padorbi, 4TO ILOJI- 
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TBEP2KLasIOCb BOCIPOHSBOLMMOCTHIO CTeNeHH MpeBpalllenHA IuKsIOrekcaHoula IIpH 
omHoli u Tol xe Temnepatype. Ilocne KaxkJoro OMbiTa KaTaiHsaTOp pereHeph- 
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Cocmaé kamanusamopa 
Puc. 1. SapucumocTb kaTauTu- Puc. 2. Banauue UHTeCHCHBHOCTH 


yeCKOH A@KTHBHOCTH OT jO0aBOK 
NazSO, (380°) 


poBasica B TeyeHHe 45 MMH. TOKOM cyxoro BO3qyxXa, NPOXOJMBIIMM CO CKOpO- 
cTp1o 9 a/uac. Kawxkyapi onpir Ausaca 30 Mun. KatamusatT, coOpanHubiit 3a NepBble 
9% 15 MHH., He HcceqoBaicaA. CreneHb mpeBpallle- 
300 HHA WHKMOrekcaHolla onpedeAdacb THTPOBa- 
HHeM I10 MeTO,LyY OpOMHbIx uNcemt Kaydmana (”) 
HaBeCKW KaTaJIW3aTa, MOJydeHHOrO 3a BTOPbIe 
15 MuH. nocle Hauana onbita. []paBubHOCTb 
g 3TOrO MeTOJa MOATBEPAHIacb THTPOBaHHeM CMe- 
100 cei CgHuOH, CyHio u H2O, mpuroroBmeHHbix 
3apaHee. IluksorekceH Oblul BbIqeIeH H HMed 
T. Kun. 81,5°; n?9 = 1,4472; d® =0,8117. 
Ta3006pa3HbIxX MpOYKTOB B Mpolecce peak- 


M3JlyYeCHHA KaTaIM3aTOpa Ha €FO Ka- 
TaJIHTHYCCKY!IO AKTHBHOCTb 


£00 


(0 20. 30 mcufe 


lg ydenonod akmudnocmu 


Puce. 3. 3aBucuMocTb yBeMUeHHA 

cTeneHH peBpalleHHa  uKJIO- 

rekcaHoula oT JlorapudmMa yyenb- 

HOH paluOaKTHBHOCTH kaTaJiu3a- 
topa (410°) 


IHH He nowyuasocb. B npuOope mocae mpHem- 
HHKa C KaTaJIM3aTOM MOMEelIlaJici HHTCHCHMeTP 
MeyeHbIX aTOMOB MMA-1, koroppili mpeqHasHa- 
yaJicA WIA OMpedeseHHA MAKOTO OeTa-H31y4e- 
Hua S*. TIpn6op He noKa3aul HaJIMuHA KaKUX- 


HOO palMOaKTMBHbIX 3arpA3HEHHH. 

KarauTwuecKad aKTHBHOCTb XapaKTepH30Balacb 0 cTeneHu erMspata- 
IHH IWHKJOrekcaHowla, oTHeceHHo K O,1 r KaTamu3aTopa. Oxka3aocb, 4TO 
moO Mepe MpHOaBeHHA HepalMoakTHBHOrO cybtbaTta HaTpHA K CybdaTy Mar- 
HHA KaTaJIMTHYeCKaH AKTHBHOCTb Naflaer. 113 puc. 1 BUAHO, 4TO Oe3BOJHbIL 
cyibaT HaTpHA Takx%Ke ABJIACTCA KaTaJIM3aTOpOM eruspaTalluu WukKJoreKca- 
HOJIa, XOTA H 3HAUNTEJIbHO MeHee aKTHBHBIM, YeM CysIbcbaT MarHua. 

Ilostomy JIA BbIACHeHUA TOFO, Kak BJIMAeT Ha KaTasIMTHUeCKYIO AKTHBHOCTb 
BBejleHHe B KaTaslu3aTop S*° BMecTO OObIUHOL Cepbl, OMbITbI CTaBMJIHCb NONapHo. 
B katasusaTopax Kako napbl onbiroB cooTHomenue NazSO4: MgSO« Opi0: 
OMHAKOBBIM, HO B OJ[HOM H3 9THX OMDITOB CybtaT HATPUA BBOAMJICA HepalHo- 
AKTHBHbIH, B APyroM — pafMOaKkTHBHBIli C H3BeCTHBIM cosepxaHuem S®>, Kara- 
JIM3aTOpaM B TaKHX Napax NpHaBaJIMCb OMMHAKOBbIe HOMepa, HO HOMep pajHoak- 
THBHOPO KaTaJIM3aTOpa CHAOKaJICA 3BeE310UKON. OueHb BaXKHO, UTO BO BCeX ONbITaX 
C pafMOaKTHBHBIMH KaTaJIW3aTOpaMH HaOJioJaiocb yBesHYeHHe KaTaJlMTH- 
YeCKOH AKTHBHOCTH MO CpaBHeHHi0 C ONbITAMH C HepayMOaKTHBHbIMH KaTaJIH3aTo- 
paMH IIpH TaKOM Ke cojepxKaHuu cybdata HaTpusa (puc. 2). 

OQ6o3HauuM CTeNeHb MpeBpallleHHA WNKIOreKcaHOwla B IkMKJIOreKceH B JlaH- 
HbIX YCJIOBHAX C He€palMOaKTHBHBIM KaTaJIM3aTOPOM Yepes a UM C palWOaKTUBHbIM 
KaTaJIM3aTOpoM Yepes a". Hasopem yBesMueHHeM CTeMeHH MpeBpallleHHA BeHUH- 
Hy A=100(a* — a)/a. 

Oxasavlocb, 4To BemmuuHa A moBbilaercad C BOSpacTaHHeM payMoakTHBHOCTH 
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mipedpiaymux padotrax (°), MoxaHO 


KaTaJH3aTopa, OHakKO He MpoOnMmOplMoHabHO. CreneHb mpeBpaleHua B 
KMHeTHYCCKHX ONbITaX OObINHO He MpeBbitiata 15%, TOMbKO B OTJeJb- 
HbIX cCyuadx Joxoya Wo 23%. 
IIpu 9TOM, Kak ObIIO MOKa3aHo B 


C HEOOJIbIIOH NOrpeliHocTbio mpH- 
PaBHATb CTeMeHb MpeBpallleHua 
KOHCTaHTe CKOpocTH peakuHH k u 
Jlanee mo ypaBHennto [Appennyca 
K = k,e-*!87 rpacduyecku! onpe- 
TeIUTb QHEPFuIO aKTHBAILMU mpo- 
iecca MeruapaTauuu « (puce. 4, 
Tao. 1) 

MoxuHo yOequTEes, 4TO [B uC- 
CleOBaHHbIX Ccyuaix jelHcTBus 
PaHOaKkTHBHBIX  KaTaJM3aTOpoB 
OKa3bIBaeTCA CIPaBeIUBbIM ypaB- “Q2 
HeHHe AppenHuyca: Bce 'IMHHM Ha 


148 


152 ~~ ‘156 60 


puc. 4 aBasiorca npsmpimn. Jina 
PafHOaKTHBHBIX  KaTaJIM3aTOpPOB 
3TOT (PakT He Obl OUCBH eH 3apa- 
Hee. Kak BUHO H3 Ta6. 1, Kaxxy- 
maicd 9HEprHA aAKTHBALHH BO3- 
pactaeT c yBelNueHHeM jl06aBKU 
cysbctpata HaTpHA H, XOTA HEMHOTrO, 
HO COBeEpIIeHHO OMpeeJIeHHO M0. 


HHKaeTCcCA IPH BBeJeCHHH Ppaj{HOo- 


akTHBHOrTO u30TONAa S®*. 


! 4 : 
4.1 


Puc. 4. 3apucumocrb JorapudMa KOHCTaHTbI CKO- 
pocTu OT OOpaTHo TemnepaTypb! Mpu fyeruspata- 
WMH wAKsorekcanona. 1 — MgSO, (Hepasnoakt.), 
2 — NazSOq (Hepaguoakt.), 3 — MgSO, + 2,07% 


Na2SO, (Hepamuoaxt.), 4— MgSO, + 21,87% 
NasSO, (nepaguoaxt.), 4* — MgSO, + 21,87% 
NazSO, = (payuoaxt.), 5 — MgSO, + 4,06% 


NasSOy, (Hepaguoaxt.), 5* MgSO, + 4,06% Na2SO, 
(paguoaxT.), 6 — MgSOg-- 0,52% NasSOq (He- 
pagMoakT.); 6* — MgSO, + 0,52% NasSO, (pa- 


7 J\MoakT.) 
TakuM o6pa30M, B HacTosiler 


paOore SIKCHEPHUMCHTaJIbHO YCTaAHOBJIEHO, UTO paqHOakTHBHOe U3J1y VeHve KaTa- 
JIM3aTOpa BJIMHeET Ha KaTaJIMUTHYeCKY!O aAKTHBHOCTb HU Ha SHEPrHto akTHBauuH. 
AAO rau: 


Kaxxymneca SHEprHH aKTHBalNH Mpolecca eruyApaTayHu WHKJIOreK- 


canola Han MgSO, c pa3auuHpIMu 206aBKamMu NapSOq 
XapakrTepHcTuKa KaTaJiu3a- 
Ne KaTaslH3a- OORs, Qucao nee 
ie comepxanue | 20COmOTHAA Siamese palewi ours 
Na,SO,, Bec. %| @KTHBHOCTD, 
MK/r 
1 0 0 6 My 
2 100 0) Ae 23,8 
3 2,07 0 14 20,1 
4 21,87 0 11 20,8 
4* Pal fovlh Oss” 9 19,2 
5) 4,06 0 8 21,4 
By 4,06 9,2 8) 19,2 
6 0,52 0) 9 16,4 
6* 0,52 126 ) Lome 


Cuelyer pacCMOTpeTb BO3MOXKHbIC OObACHCHHA MOJIYYCHHbIX Pe3YJIbTATOB. 
MoxxHo 6b1J10 ObI MpeANOMOXKUTH, UTO HAO MO JaeMblli scppeKT 0013aH CTOJIKHOBEHHSIM 
gjleKTpoHos (OeTa-uacTHI) C MOJeKyJaMU IMKMOreKcaHowla B Tras0Boii (pase, 
NpuMbIKalollell K KaTaM3aTopy. ITO UpemoMowKenne He OMpaBALIBaeTCA 10- 
TOMY, UTO B TAKOM CyIyYae MOJIEKYJIbI WUKMOPeKCaHosa pacnayaUcb Obl 10 pas- 
JIMUHIM HanpaBJIeHHAM, Kak IpH nupomHse. Kpome Jerugpatayun, AoLKHa ObI- 
jla Obl IIpOHCXOUTb, HanpuMep, u Jerusporenusattua. CoxpaneHue usOupatevb- 
HOCTH IIpollecca CBHJeTeILCTBYeT O MpeOOTataHHH ABECHHM, HYUIUX Ha NOBepXx- 
HOCTH KaTaJIM3aTopa. 

TlosTOMy MOXKHO ObIIO Obl MpeMMOORKUTb, YTO BIeCMeHTHI, BOSHUKaIOlHe B 
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pesyJIbTaTe paqwoakTUBHOrO paciaya, HIM MpOLyKTbl HX BTOPHYHOLO XAMUYECKO- 
TO B3aHMOJeliCTBUA MPOMOTUPyIOT KaTalMsaTop. OxHako apekT HaOwlo,asca 
wu Tora, Korgqa Jona S®> (karanuzatrop Ne 6*) cocraBaana Bcero 1,8-10-1°x 
0,52 -142/(100 -120)=1,1 -10-1#, a aoa mpogxykToB pacnafla Oblla, OYeBHAHO, 
ellle 3HAYHTeEJIbHO MeHbIUe. OHaKO, KaK H3BeCTHO, TakKawA HHYTORKHAA NPHMeCb 
He MOXKeT OKa3bIBaTb MPOMOTHPytollero AeHCTBHA Ha KaTaJIM3aTop. 

MoxkHo ObIIO Obl, Wasee, LYMaTb, YTO MOBeEPXHOCTb TBeEPOro Tea PaspbIX- 
JIA€TCA NO BIMAHHeM yapoB Gera-yacTHy. OHakoO Takol stpPpekT MaJIO Bepos- 
TeH, MOTOMY YTO, KaK H3BeCTHO, OH CTaHOBHTCA 3aMeTeH TOJIbKO B CJly4¥ae OOM- 
6apMHpOBKH THXKeJIbIMH YAaCTHILAaMH. 

JlelicrBue pajMoakTHBHOH NpHMecH B HEKOTOPOM CMbICJIe aHaJIOrHYHO MOBbI- 
IWeHHIO Temnepatypbl. Hanpumep, Kak BUHO 3 pH. 3, CTremeHb MpeBpallleHHsA, 
paBHasd 3,3%, Mocruraetca B CJlyyae HepayuoakTMBHOrO KaTausatopa Ne 4 
mpH 410°, a B cnyuae paqvoakTuBHOrO KatTasmH3aTopa Ne 4°— np Oosmee HA3KOH 
Temiepatype 365°. Orcioya BOSHUKaeT BOSMOMKHOCTh pe ANOORKUTb, YTO OTCJIb- 
Hbl€ AKTbI paj\uOaKTHBHOrO pacnala MOryT CO3aBaTb MeCTHbIe MeperpeBbl, MpH- 
yeM MOMHATHE TeMMepaTypbl MU yCKopser peakiHio. O@HaKO Takoe mpesnosox*Ke- 
HHe TakxKe He onpaBAbiBaeTca. Bo-nepBbIX, MpocToe NOMHATHe TeMMepaTypbl (Ha 
45°) He JOJDKHO BJIMATb Ha M€XaHH3M peaKUHH, a CJIeQOBATeJIbHO, HM Ha 9HEPrHio 
aKTMBalMH, KOTOPaH OKA Oblia Obl OCTABaTbCA HEH3MeHHOH MPM BBeeHHH 
palWoOakTHBHOrO KOMMOHeEHTAa B KaTaJIu3aTop. OfHaKO OMbIT MOKa3bIBaeT, YTO 
© MPH 3TOM He COxpaHaer cBoe 3HayeHHe (20,8 KKaI), a HECKOJIbKO MaaeT (40 
19,2 kKasIl. B yKa3aHHbIX BbIIe OMbITax, CM. TaOs. 1). Oto roBopuT NpOTHB cje- 
JIaHHoro BbIlIe mpeqnosoxKeHHaA. Bo-BTOpbiX, Ha OCHOBAaHHH JaHHbIX, MOJyYeH- 
HbIX B HaCTOMIel paOoTe, MOXAKHO NOKa3aTb, YTO JHEPHM PalWOakTHBHO!LO pPac- 
lala BooOUe JaIeKO HeEAOCTaTOUHO JIA OGecneyeHHA HaOIOAaeMOro YCKOPeHHA 
peakWHH, TpeOyloulel ompezeseHHOK 9HEPruu akTHBAaHH. B cBxA3H C 9THM YHCJO 
MeCT TleperpeBa Oy eT HEOcTAaTOUHO JIA TpeOyeMoro NOBbILIEHHA TeMMepaTyPpbl, 
UTO Take 3aCcTaBJIAeT OTBEPrHYTb MpeNosO*weHnHe O pelilarolleH POJIHM MeCTHBIX 
MeperpeBos. 

TakuM OOpa3oM, B HacTosleH padoTre MbIl HMeeM J[eJIO C COBEPLICEHHO HOBbIM 
3PPeKTOM COBMECTHOFO JeHCTBHA QJIEKTPOHOB MH aKTHBHBIX WeHTPOB KaTaJIH3a- 
Topa. Cueqyer AyMaTb, TO OeTa-YacTHUbI 3ecb eHCTBYIOT Ha KaTaJIMTHUeCKH 
AaKTHBHbIe WeHTPbI, alCcOpOHpoBaBllIHe MOJIeKYJIbI WHKNIOreKcaHowa. JleicrBue 
OeTa-YaCTHIL COCTOHT B MNOHHKeHHH 9HeEPrHM aKTHBAaIWH XHMMYeCKOH peakIHy 
AeruypatTalun Wuksorekcanouia. [Ipu sTOM JWI AKTHBaLUH MOJIeEKYJI CTaHOBUTCA 
BO3MOXKHBIM YTHJIM3MPOBaTb 9HEPLHlo YaCcTHL, OOJaaloulHX MeHbINeH CKOPOCTbIO 
JBYXKeHHA, UHMCJIO KOTOPHIX OouIbLUe CormacHo 3aKoHy Maxkcpesa — Bombimana 
O PaBHOBeCHOM paclipefeeHHu sHepruH. Pacuer no ypaBHeHu1o AppeHuyca 
mOKa3blBaeT, 4TO pH k, MocroxsHHOM MW mph 410° HaGsmoOJaemoe CHWKeHHE ¢ Ha 
1,6 kkau (or 20,8 qo 19,2 Kkam) o6ecneunBaeT yBeEIMUeHHe CKOPOCTH peakIHit B 
3,3 pasa mo pacuery mpoTuB 2,8 pa3, HaOsIOMeHHBbIX Ha onbire. 

BosMOXHOCTbh aKTHBallHH XMMMYeCKOrO JeliCTBUA KaTa/IM3aTOpOB Cc coxpa- 
HeHHeM HX H30HPaTeJIbHOCTH MYyTeM BBeeHHA PalWOaKTHBHbIX KOMIMOHEHTOB 
OesyCOBHO MpesAcTaBaeT Oombulo uHTepec. Mccneqopanue mpoyom«kaerca. 


Mockosckul rocyfapcTBeHHBIt yHuBepcuTeT Tloctynuao 
um. M. B. Jlomonocopa 23 IV 1958 
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PHSHYIECKAA XHMHA 


B. M. PPASHOB, B. Jl. ATOMOBCKHH, A. M. BOTOMOJIBHbIM, XO JIKO-OK 


CHEKTPOCKONMYECKOE H3Y4EHHE AJICOPBLILHH 
WM KATAJIMTHYECKOLPO TPEBPALEHHA WNKJIOTEKCATMEHA 
HA TiPOSPAYHbIX MJIEHKAX NAJWIAIMA 


(ITpedcmaeaeno axademuxom A. A. Banandunoim 24 IV 1958) 


Hsyyenne CNEKTPOB BeLLeCTB B ACOPOHPOBAaHHbIX COAX MpeACTaBJIAeT OOVIb- 
Mol MHTepec [VIA BbIACHEHHA COCTOAHUA MOJICKYJI B CHJIOBOM Mose MOBepXHO- 
CTH ajcopOeHTa WIM KaTasM3aTopa. BowbuiNHCTBO HCCeqOBaHHH B 9TOL OGWIa- 
CTH MpoBeyeHO Ha AOCTATOUHO MpO3pauHbIX alcopOeHTax HU aJIIOMOCHJIMKaTHbIX 
KaTau3aTopax. 3a mocueqHHe Tobl ObluIM MpeOOeHbI ZKCMePHMeHTAaJIbHbIC 
TPYAHOCTH, KOTOPbI€ MPeMATCTBOBAJIH MOJYYeHHIO CMCKTPOB BeleCTB, alcop- 
OMPOBaHHbIX Ha MeTadax. Qiwieuc, [lmuckun uv Mpaucue (') uccmeqoBaH cnek- 
TPbl OKHCH yrulepoja, XeEMOCOPpOHPOBaHHOH Ha Meu, WiaTHHe, Nalwaquu u HH- 
Kee. []iucKvH uM Ofimenc (?) nowyuHIN UHPpakpacuHble CNeKTPbI 3THIeHAa, Mpo- 
nuieHa H alleTuieHa, XeMOCOpONpOBaHHbIX Ha HHKewle. Meravibl B ITHX PaOoTaXx 
TOTOBHJIHCb HarpeBaHHeM B TOKe BOJOpOa MacTbl W3 HeEMOPHCTHIX MWapHKOB 
OKHCH Kp€MHHA HW pacTBOpa COJIM MeTaswa. TOHKHM CIO MacTbl BPyUHy!O Ha- 
HOCHJICA Ha (broopHToByl1o mulacTHHKy. ABToppbl oTMeyatoT (*) TpyHOCTb mpH- 
FOTOBJIeEHHA OOpasila, mponyckalollero oKoO 6% UHppakpacHOH panalun 
C JWJIMHOK BOJIHBI 5 & WB TO Ke BPeMA HMEIOULEerO AOCTAaTOUHO SO/IbINY!IO NOBeEp x- 
HOCTb, UTOObI MOXKHO OBO H3MEPHTb MOJIOCHI MOPJIOMLEHHA XeEMOCOPOHPOBaHHbIxX 
BeulecTB. M3BecTHble OCJIOMKHEHHA CBAZAHbI TAKXKe C HaJIMYHeM BOMOPOla Ha M0- 
BePXHOCTH BOCCTAHOBJICHHOrO MeTaJLJIa. 

TIpencraBaAJIOcb %KeaTeJIbHbIM Pa3paO0oOTaTb MeTOAMKY CcieKTpockonHuye- 
CKOrO HCCIeOBaHHA acopOMMH M KaTaJIMTHYeCKHX NMpeBpalleHHH Ha CJIOAX 
MeTauia C 3a],aHHOM ONTHYeCKON MJIOTHOCTbIO H MO BO3MO%KHOCTH CBOOOHBIX 
OT MOCTOPOHHHX ra30B HM napos. Hamu npMMeHeHa BOSrOHKa MeTaJJa B BakyyMe 
Ha OKHa onrHueckol KioperTbl. B ysIbTpaduoseroBOH OOIacTH CHeKTpPa HCMOIb30- 
Baslacb WeJIbHOMAaAHHaA KBaplleBad KioBeTa AIMHOH 16 MM. YcJIOBHA MpHroros- 
JIGHUA 3CPKaJIbHbIX MIEHOK MalaluA TOMMLMHOH OKOO 1000 A u pesysbTaTbl Hc- 
CleOBAaHHA MpOHCXoOAAMeH Ha HHX peaKIUMH NepepacmpeysemenuA BoLoposa B 
WHksorekcamuene-1,3 omy6uukoBaHbl pauee (*). B Janno paOore Ha OKHa Ki0- 
BETH! IPH OcTaTOUHOM aBseHHH | -10~° MM pr. CT. HaHOCHJIMCh MIeHKH MaJiia- 
yma TomMmAMHO nopxyKa 100 A, Koroppie nponyckaau 30% usnyyeHuA Cc AIMHOH 
BoswHE! 2600 A, mpoxosuBulero 4epes KIOBeTY AO BOSPOHKH Metawua. Jake mp 
KOMHAaTHOHM TeMMepaType 9TH MVIeCHKH OOJalaM 3HAYHTeIbHOM KaTaJMTHYeCKOU 
AKTHBHOCTbIO. CneKTP MOPOUleHHA apoB WukJorekcaquena-1,3*, ByUleHHBIX 
B KIOBeTY, yxKe wepe3 HECKOJbKO MUHYT CMeCHAJICA XapaKTePHbIMM MOJlOCaMH 
MOPOUeHHA MWapOB GOeH30/a, YTO CBHeTeJIbCTBOBAaIO O MpaKTHYeCKH MOJIHOM 
gaBepmieHuu peakuHH 2Ce>Hg= CeHe+ CoH. i 

Menbury10 KaTaJIMTH¥eCKY10 AKTHBHOCTb MMe MICHKH MasaquA TOJUMHOU 


* [lw«Knorekcagquen-1,3, CHHTe3HpOBaHHBbI MO MeTOLy Todpmana u Jlamma (°), s1106e3HO 
mpesocransen mpod. P. A. Jlepunoli, KoTopol aBTOpbl MpHHOCAT ray6oKyto OlarosapHocth. 


Konctautpl yresoqopoya: T. Kum. 78,5°/740 mm, We = 1,4740. 
499 


nopsaKa 100 A na cby0opuToBbIxX OKHaX KIOBeTHI, KOTOpasd Oblia MpPUMeHeHa JA 
paOoTbl B HHPpakpacHol OGsacTH. DoopuToBble OKHa ObIJIM MpNKeeHb! cre- 
IHaJIbHbIM THILCHHOM K IJIOCKHM IJIMOBaHHbIM (laHWaM WHJIMHApMyecKoH CTeK- 
JIAHHOW KIOBeTHI WWIMHOH 25 mM. Jo HaHeCeHHA MJICHOK NaJiwaquA Ha OKHAa KiO- 
BeTHI B Heli Ob MOJIYUeHbI CHeKTPbI NOTVIOMIEHHA NapoB WHKMOreKcayMeHa IpH 
PasJIMUHBIX TaBJIeHHAX. CMeKTPbl SalHCbIBaIMCb Ha JBYXJIYYeBOM CIIeKTPoO- 
metpe MKC-2 c npH3mMon 43 dropucToro sIMTHA. CnekTpadbHasd WIMpHHa Ween 
yKa3aHa B MacllTa6e uacToT mo ocH adcunce Ha puc. la. Kpusaa 1 puc. la 


—<— /Iponyckanue 
8 


"500 2800 3000 3200 3400 2600 2600 3000 3200 3400 2600 2800 3000 3200 #00? 
Vv 


3 Vv 


Puc. 1. CnekTpbl MormouleHua WHKMOreKcaMeHa, MOJyYeHHbIe B kiOBeTe C (pIOOpH- 

TOBbIMA OKHAMH. @ — lO HaHeCeHHA MJICHOK Nalaqua Ha OKHa, 6 uM 6 — C NMeHKaMH 

Mallaqua, Wpomyckaroulumu, ;cooTBeTcTBeHHO, 25 Hu 70% wu3aqy4eHHa Cc YacTOTOli 
2000 cm7 


OTBe¥aeT MPOMYCKaHHIO KIOBETHI MPH OCTaTOUHOM jaBseHHu | -10-* MM prt. crT., 
KpuBble 2 wu 3 — CNeKTPbI NapoB WHKMOrekcaqveHa Mp WaBsJIeHHAX COOTBeT- 
cTBeHHO 15 u 75 mM pt. ct. Ilosocbl normouleHnHuA WukNOoreKcaqueHa 2945 uw 
3050 cm-* He H3MeHAIOT CBOerO XapakTepa MPH YMeHbUICHHH aBJIEHHA, a M0- 
nocbt 2830 u 2880 cm-* np 15 MM pT. cT. M JaHHO AIMHe COA yxKe HE paspe- 
watotca. [loce OTKaYKH KIOBETbI IPH KOMHATHOM Temmepatype Jo 1-10-? mu 
pT. CT. KpHBaad MpOmycKaHuA CoBnasla C HCXOAHOH KpuBoH 1. 

SaTeM Ha 00a OKHa KIOBeTHI ObWIH HaHeCeHbI MJICHKM Maslwlaua, KOTOpHIe 
CHH3HJIM TponycKaHHe mpH 2000 cm-* yo 25% oT nepBoHatadbHOrO, HM nocse 
MatparMMpoBaHuA Ny4Ka CpaBHeHHA 3alMCaHbl CNeKTPbI, H30OpaxKeHHbIe Ha 
puc. 16. Kpusas / noKka3piBaeT, YTO MWJICHKH NaslwlaquaA He MMeIOT MOOC MOrvoO- 
ICHHA B aHHOH OOacTH CnekTpa. CnekTp mapoB WuksorekcaqueHa mpu 75 MM 
pT. CT., HaxXOJMBUIMXCA B KioBeTe C MWIeHKaMH natwaqua 10 uacop npu 20° 


(KpuBax 4), OTMMYaeTCH OT aHaJIOrM4YHOrO CneKTpa, KOTOPbI GObI NOMyIeH LO 


HaHeCeHHA MVJICHOK MaJJIaqvA Ha OKHAa KIOBETHI (cp. C KpHBOK 3 puc. la). BmMecto 
y3kol momocnl 3050 cm-, KoTOpad XOpoWlo paspelliasacb axke Mp NATHMKpat- 
HOM YMeHbIUeHHH JaBJIeHHA NWapOB WHKJIOreKcalHeHa, NOABMach Momoca 3050— 
3090 cm-?. MmenHo Takoro pe3yJIbTaTa CJleqOBaO OKNMLaTb B Cyyae YacTHU- 
HOrO IIpOTeKaHHA Ha MWIeHKaXx Nalwalua MpeppallleHud WMKNOreKcaluena B 6ex- 
30/1 WH Waksorekcen. M3 yka3aHHbIX YrIeBOLOPOMOB TOMbKO OeH301 HMeeT 
MHTCHCHBHbIe MOJIOCbI MOTOWeHHA C YacToTamH BITE 3050 cm~?. Bposepcex 
u Jlaurcer (*) noKasasu, YTO HaMOoOsee MHTEHCHBHEI MOMOCH NOPOULeHHA MapoB 
-OeH30N1a c yactotamu 3047, 3083 u 3100 cm-!. C sTuMu ZaHHBT corsjacyetTca 
CNeKTp MapOB OeHs0Na, MpeAcTaBeHHbIH MyHKTHpHOM KpuBOl 3 Ha puc. 16, 
KOTOPHIi Obl NOJIY4eH B TOM Xe KioBeTe IPH AaBseHuu 75 MM pT. Cr. Mocue OT- 
KauKH MapoB WuksJorekcayuena. Ilonocst 3083 u 3100 cm-! npu ucnomb30BaH- 
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HbIX HaMH JWIMHE COA MW CNEKTPaJIbHOli WIMpPHHeE Weel He Pa3peliatore 

MMCJI0 MECTO H B padote Balinu, Xaiina, UHronpnza u Tomncoua sea as — 
«mIe4o» y Ooslee HHTeHCHBHOH nonocn 3047 cm-!. Tlostomy pacum Cente 
JOCbI CieKTpa WakJorekcaquvena 3050 cm-! no 3090 em—! wn coe ie 
«IJleda» CO CTOPOHbI BbICOKUX YaCTOT yKasbIBaeT Ha MpucyTcrBHe Bee Go. 


soa. Kak BujHO u3 KpuBolt 2 puc. 16, sto HaOsioaeTca HW MPH NOHWKeHHH Hc- 
XOMHOPO JaBJICHHA MapoB WHKuJIO- 


rekcauena Yo 15 mM pr. cr. Tpu 7 
Ooulee HU3KUX JaBNeHHAX TOWOCbI I 


NOFIOULEHHUA WapoB IWMKJOreKca- 
AMeHa He OOHapyxKuBalOTCH, TO 
CBHJeETeIbCTByeT O06 OTCYTCTBHH 40 
MpOwHOH acopOuHH WukKsoreKca- 
AMeHa Ha MleHKax Malwalua Tos- 
1WHHOH oKOIO 100 A, Kak Hu Ha 
(JIKCOPUTOBBIX OKHaX. 

p.j KauecrBeHHo HHO pe3y/bTaT D 
ObIJI MOJIYYeH Ha elle MeHee MIOT- 
HbIX MJI€HKaX MaJaqua, HaHeCeH- 
HbIX Ha Te 2Ke (PJOOPHTOBbIe OKHA 
nocle HX nojwMpoBKH. Hospie 
IWI€HKH mponycKamH 70% uHdpa- 


Kpacno paguamuu c uacroroi 0 
2000 cm-', mpoxoyquBiei uepes 8 
(pJOOpHTOBble OKHa. Ha puce. le S 
KpHBani 3 mpescTaBsIaeT CNeKTp & 
mapoB WHKJoreKcaqueHa, UCXOJ- 

Hoe JlaBJIGHHe KOTOPbIX COCTAaBJIA- 0 
J10 75 MM pT. cT., Mocue MpeObiBa- 

HHA B TeyeHHe 2 ac. 40 MHH. mpu 


KOMHATHOHM TemmepaType B KiOBeTe 
C OY€Hb TOHKHMMH MIeHKaMH MaJ- 
slaua Ha okHax. Ene vepe3 mou- 
yaca Obl MOyYeH CMeKTpP, KOTO- 
pbl TOUHO COBMal C KpHBOH 3, 
3a HCKJIOUCHHeEM YUaCTKOB, HaHe- 
C@HHBIX NMYHKTHpoM. B jaHHOM 
culyuae mosoca 3050 cm~' “Meer 3 
«IJIeYO» CO CTOPOHbI BbICOKHX q 
yacTor. ae ate HM€HHO B 600 1000 s 1400 1600 cm 1 
Dar a erg aes aes Puc. 2. Cnektpbi MormoujenuaA wHkKsoreKkcaqHeHa, 
tei ee, ROnTARTS KOTOpbI€ MOJyYeHbI B KIOBeTe C OKHaMH H3 Kav 
MapOB WHkoreKkcayMeHa C MVJICH- weynoft comm, MOKpBITBIMH MleHKama rasmaqHa. 
KaMH lasiaqua, a WHTCHCHBHOCTb Tloscuenua B TeKcTe 

MOMOC MOTIOULeHHA WHKJIOreKca- 

J\HeHa HeECKOJIbKO yMeHbilaeTcA. CuleqOBaTeIbHO, UPeSBbl¥aHHO TOHKHe MIeHKU 
ralwaqua Ha brooputTe TakxKe OOalaloT KaTaJIMTHYeCKOH AKTHBHOCTbIO B OTHO- 
weHuu peakuMu 2C,H, = CyH, + CeHiy. 

B orauMune OT OMBITOB C Gouee MIOTHBIMH MJICHKaMH aJlaquaA WU Mp OTCYT- 
CTBHM MJIeHOK MalwlalHA Ha (bJOOPHTOBbIX OKHAX, OTKaUKa TOM Ke KIOBeTHI 
C TOHKMMM IWIeHKaMH JO ocTaTOUHOTO flaBJIeHHA MapoOB WHKJorekcaMeHa 
10-3 mM prt. cr. He NpHBesa K HCYe3HOBeHHIO BCeX MowOC NorwomjenuA. YBeNH- 
YeHHE MPOLOKUTEIbHOCTH OTKAYKH Mp KOMHaTHOM Temmepatype Jo 30 MH. 
He H3MeHHJIO XapakTepa cnekTpa, KoTOpbiii us06paxken KpUBOol 2 puc. le. 

SroT cneKTp He MOKeT MpHHaMwiexkaTb napaM WukKJorekcayuena, TaK Kak 
MIpH aHHOH JWIMHe COA OHM He MatoT MOO NOPMOMeHHA AaxKe NPM LaBJIeHHH, 
B THICAYY pas Ooubiuem. CopnayeHue uacrorbl monocbt 2945 cm7* c yacToToH 
CneKkTpa MapOB WHKoreKcaMeHa MOSBOIAeT CUHTAaTb, YTO MOJIYYeH CIRKTP 
UMKoreKcaqueHa, MpouHO acop6upoBaHHoro Ha OYeEHb TOHKOM MVIeHKe Mail- 
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jlanna. VYka3aHHad mooca UCuesaeT TOKO MPH 3anmMcH cmeKTpa B Mpolecce | 
OTKauKH, Kora JaBleHve B KioBeTe He mpeBbiimaeT |-10-* mm pr. cr. (KpuBat 
3 puc. 16). 

O6OpamaeT Ha ceOA BHHMAHHe TO OOCTOATEILCTBO, YTO B CIeKTPe MPOYHO at—— 
cop6upoBaHHoro WHkKsorekcaqHeHa HeT momocbl 3050 cmt. Kak H3BeCTHO (CM.,._ 
Hanpumep, (°)), B o6mactH 3000—3150 cm~* mexKaT MOOCHI BaJIeHTHBIX KOJIe- 
6aHni cBasel C — H npu HamMunn y JaHHoro aToMa yruiepOda HelpeeJIbHBIX. 
WIM apoMaTHuecKHX cBA3eH. CyleqOBaTeIbHO, B CMeKTpe mpouHO acopoupo- 
BaHHOrO Ha MaJlwlauu WAKJOrekcaqueHa He MpOABJIAIOTCA KONeOaHHA CBASeL. 


\ 
C — H rpynn C — H. 


AHaJOrHuHbl pesyibTaT Obl MOJyYeH C OYeHb TOHKMMH MJIeHKaMH MaJ- 
JlalWl Ha OKHAX H3 KaM€HHOM COJIM, KOTOPbIe MponycKasH OKONO 80% pana- 
wun c uacrotoH 2000 cm-!, mpoxoyuBmeh uepe3 OKHa Oe3 mueHOK. B 9TOM CcuJly- | 
yae Takxe He Oba OOHapyxxeHa mosoca 3050 cm-!, H Tp aBJIeHHH NapoB 
WukoreKcatvena 1-10-4 mm pr. cr. Obl MOyyeH CMeKTp, MpescTaBseHHBIt | 
KpuBoi / Ha puc. 2. XapakTep 9TOrO CieKTpa He H3MCHHJICH MOCIIe OTKAUKH B Te- | 
yenve 8 uacoB Ip HarpeBaHHH KioBeTHI 0 50°, a Tak2xKe MOCe BIYCKa H OTKAUKH | 
apoB 6eH3o0a. YKa3aHHble OMbITbI ObWIH MpOBeeCHbl CO CTEKJIMHHOM KIOBeTOM 
AuuHoH 145 MM, K MIOCKMM (ulaHlaM KOTOPOH Ha BakyyMHOM CMa3kKe Mpucoe- 
JMHAJIMCb OKHa M3 KaMeHHOH con. IIpH ocrarouxom jjaBsieHHuH 10-* MM OplioO 
cnemaHo 10 sanuceli cnekTpa, KOTOpble NOKa3aJIH ETO BOCIPOH3BOAMMOCTD. B cBa- | 
3H C TEM, UTO NOMOOHHIM CneKTp He yaJlOCb NOJYYHTb Ha OKHAX Oe3 MWI€HKH MaJi- 
aq, MOXHO NOJlaraTb, YTO CHeKTP MpHHaVIexKHT WHKOrekcayveHy, IpOuHO 
aj\cOopOHpOBaHHOMY Ha IWIeHKe Nawlalisa. 

CpaBHeHne cneKTpa MpouHo aflcopOupoBaHHoro WHKJIOreKcalHeHa CO cmeKT- 
paMH napoB Mp JaBseHHAX 12, 30 u 50 MM, KoTopbie mpexcTtaBeHbl Ha pic. 2 
KPUBbIMH 2, 3, 4, MOKa3bIBaeT, YTO PAL MOMOC OOOHX CHEKTPOB 6IM30K M0 YacTo- | 
taM. B To 2xe BpeMA CneKTp acopOnpoBaHHOro WHKMorekcayMeHa He UMeeT M0- 
moc 750 u 925 cm7', KoTOpble HHTCHCHBHBI B CIe€KTpe Mapa UH, BeEpOATHO, MpH- 
HalexKaT HeMJIOCKHM JesOpMallHOHHbIM KOJIeOaHHAM cBaA3eH C — H. Cna6ee, 
YeM B Tape Mp CpaBHHMOM MOPJIOWleHHH y ApyrHxX uacTOT, BbIpaxkeHa mosloca 
1608 cm-', KoTOpad XapakTepHa JIA BaJIeCHTHBIX KONeOaHHi cBaseH C = C. 
MoxHO T1peqnOO*KUTb, YTO YKa3aHHble OTIMYHA CHeEKTPOB alcopO6upoBaHHoro 
Ha nalWaqun WAkKsoreKcayuena OT CieKTpa Mapa OOycJIOBJIeHbI OOpas0BaHHemM 
cBxA3eH yrulepoyq — naswiaqHi 3a CueT pa3pbIBa WIM OocMaOeHHA OOeCHX m-CBA- 
3eH MOJI€KYJIbI WHKOreKkcafueHa MPH MpouHoO afcopOMHu Ha Naaqun. 

ABTOpbI TIPHHOCHT rayOoky1o OsarogapHocTtb mpod. B. M. Taresckomy 
3a COJeHCTBHeE B BHINOJIHeHHH JaHHOH paOoTbl H OOcyxKeHHe pesysbTaTOB. 


Mocxosckuit rocyapCTBeHHBI yHuBepcuTer Ilocrynnao 
um. M. B. Jlomonocopa 11 IV 1958 
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PHSHYECKAA XHMHA 


C. C. JYXWH wu 4sen-Koppecnonzent AH CCCP B. B. JEPATHH 


AHN Y3MOHHO-3JIEKTPHYECKHM MOTEHWMAJ NAJAFOWUIEM 
KATIJIM C AJICOPBLLMOHHbIM CJIOEM 


QNEKTPHYECKOe MOe MOKOAULEHCA YaCTHILbI JOKANM30BaHO, KaK H3BeCTHO, 
B mpefeax JBOMHOTO 9/IeKTpHueckoro cui0n. IlonoxeHue, OHAKO, H3MeHsHETCA, 
eCJIM YYeCTb J[BUXKEHHE KalJIM OTHOCHTEIbHO OKPyKalollel cCpebl, MOLBUK- 
HOCTb ee MOBepXHOcTH. BmepBble BOSHHKHOBCHHe JJIEKTPHYeCKOrO NOJIA pH 
ABUXKEHHN XKUAKON MOBEPXHOCTH pPasesla paccMaTpHBaslocb OpyMKHHbIM H Jle- 
BHYeM (1) WIA Clyuad PTYTHOM KamsH, Malaiouleli B pacTBope suekTposura. 
I]pH 2TOM MpHxOANOCh YYHTHIBATh Mpollecc akcopOunu — WecopOunA JIMUIb 
OJHOrO COpTa HOHOB — HOHOB PTYTH, TaK KaK BHYTPe€HHAA OOKJalKa JBOHHOFO 
COA Oblia WpeAcTaBsIeHa CBOOOAHDIMH 3JIeKTpOHaMH ptyTH. ITlosromy oKa3aocb 
BO3MOXHbIM YUMTHIBATh TOJIbKO MHTpallHi0 HOHOB B JJICEKTPHYeCKOM Moule, Mpe- 
HeOperaa Audpysvueh. B qaHHol paOoTe paccMaTpMBaeTCA KayeCTBeEHHO HHO 
fipolecc, Kora Ha NOABHXKHOK MOBEPXHOCTH KalWIH acopOupyloTca Ba TuMAa 
MOHOB H3 pacTBOpa 9IeKTPOMHTa. CoxpaHeHHe MpHOIM3HTeIbHOH 32JIeKTPO- 
HeHTPaJIbHOCTH JBOHHOFO CJIOA B YCJIOBHAX €FO HEMpepbIBHOTO OOHOBJICHHA Tpe- 
OyeT MPHMepHOrO PaBeHCTBA KOJIHYECTB MOJOMRKUTEIbHBIX H OTPHMUATeJIbHBIX 3a- 
PAOB, NocTynatoulux U3 OCObeMa pacTBopa. B orcyTcTBHe JJIEKTPHYeCKOLO NOMA 
39TO YCJIOBHe MO*KeT ObITb BbINOJIHCHO JIMIMIb IPH paBHOH BeIHYHHE KOIppuLHeH- 
TOB Juddy3uu voHoB. Ecan xe KoadppunHeuTEl Auddy3uu He PaBHbl, BOSHH- 
KaeT JJIEKTPHYeCKOe MOC, BbIPABHHBAIOMLEe NOZBO MOJIOMKUTEIbHbIX H OTPH- 
IlaTeJIbHbIX MOHOB K TOBepXHocTH. Takoro pojla ABJICHHA aHaJIOrHyHbl WHd- 
(Yy3HOHHBIM TMOTeHILMaaM. 

Mbt paccmoTpHmM uddpy3HoOHHO-3JeKTpHYecKHH scPekT, HMelouLui MecTO 
Ip WaleHHH Kam pacTBopa IICKTPOJHTA B HKUAKOM WIM ras0odpasHor cpeke 
(HampuMep, B MacJle WIM B BO3LyXe), KOTOPYylo Mpocrorbl payu OyeM CuMTAaTb 
JIMIMCHHOM HMOHOB. 

Tycrp [* u P- — agcopOunu nomoxkuTesbHbIX WH OTPHLaTeJIbHbIX HOHOB, 
Uz; — CKOPOCTH %KHAKOCTH y mMoBepxHocTH Kanu. J)ByxKeHHe NOBepXHOCTH 
KallJId COMPOBOKAaeTCH KOHBEKTHBHBIM TePpeHOCOM aj[COPGHPOBaHHbIX MOJIO- 
XKUTEJIbHBIX H OTPHIaTeJIbHbIX HOHOB, IJIOTHOCTH MOBePpXHOCTHbIX MOTOKOB KO- 
TOPbIX COOTBeTCTBeHHO paBHEl [* V;u I~ V;. Herpyquo yOequtTbesx, uTO NoBepx- 
HOCTHbI€ JMBeEPPeHILHM 3THX MOTOKOB OTJIMYHbI OT HyJIA. Mery TeM B CTallHo- 
HapHbIX YCJIOBHAX JIOKAaJIbHbIe MOBEPXHOCTHbIe MJIOTHOCTH HOHOB JlOJI2KHbI CO- 
Xpauatbed. Pa3sHHlla B NOcTyMJIeHHH HW MoTepe aCOpOHpOBaHHbIX HOHOB, HMelO- 
lad MecTO 3a CUeT KOHBEKTUMBHOFO MOBeEPXHOCTHOLO MOTOKAa, MOJIKHA KOMIICH- 
CHPOBaTbCA COOTBETCTBYIOMIel HOPMaJIbHOM CoOcTaBJIsAIOINeH OObeEMHOTO NOTOKa 
HOHOB jn, OOYCOBJICHHOTO MUrpallveli HOHOB B WICKTPHYECKOM Mose H UX ANC- 


cy3uen: 


Byte ON Mie ae ee. 
div, (T*v,) = jt =) Dt = 4+ 55 D'2C*Ey) , (1) 
foe ta 22 Boca we eee 
divs(V 01) = jn = ( D or Per Dzc Ey). (2) 
BIE le —— pada JIbHant COCTaABJIAOWan 9JIEKTPHYeCKOLO NoOJIA y BHYTpeHHeli Cro- 


poubl monepxHoctu, F — yncmo Papages, R — ra3s0Ba MOCTOsHHAs, T — a6co- 
JioTHad TeMmepatypa, a@— paj\Hyc Ily3bipbKa. 


OcHOBHBIM (pakTOpOM, YMPOULalolwjHM OTbICKaHHe pacipeseseHHA NOTeHILHaJa 

B 9JICKTPOJINTe, ABIAeTCA MpelcTaBJeHHe OO 92JIeKTPOHEMTpaJIbHOCTH (7) B erg} 
o6beme: 

oe a hea Oe (3) 


AnalornuHoe yCJIOBHe JOJDKHO BbINOJHATECA WH lA adcopouuu: 


T+ cI =0. (4). 


Vcnompsys (3) u (4), yqo6no BBecTH OO6beMHYyIO MOJIApHylo { KOHMeHTpalulo C 
WM MOBEPXHOCTHY!IO MOJIApHy!10 KOHIeHTpanuio I 
g % e 


Zz Be zZ Zi 


Ucksmouaa u3 (1) u (2) C* u Cc nomonpto (3)  mpnHuMasa yculoBue (4), 


MOYYHM: 


Eyr (9) hai 


Ja onpefeseHua 9uIeKTpuyecKoro MOTeHI{Halia B OObeMe Kall CwleLyer 
paCCMOTPeTb yPaBHEHHA HeMPepbIBHOCTH JIA MOTOKOB HOHOB B OObeMe 2JIEKTPO- 
wita, KOTOpblIe MpH ycuoBHu (3) IpHHuMaloT Buy (°), 


v grad C = D,7 AC (6) | 
joie suet aR be i ¢ 
ap (2D* +2D)CE, +(D —D)gradC = p=, (7) | 
: DtD™ (2+ +27) ay | 
rie (Dey = 2D++eD7 ? U— pachpenesenve ckopocteH, | — MOTHOCTb NOs 


HOrO 3JieKTpHyeckoro TOKa. TakuM oOpa30M, JIA onpewemenua SJleKTpHue- 
CKOrO MOJIA CulefyeT CnepBa PelIHTb ypaBHeHHe KOHBeEKTUBHOH Audpysun (6), | 
a 3aTeM BOCNONb30BaTECA (7), JIA Yero TpeOyeTcH, KpoMe TOrO, 3HaHHe 
pacnpeyeuleHua MOHOrO TOKa. 

Mcnomp3ya (1), (2) a yenosue (4), mMokaxkeM, UTO HOPMaJIbHad COCTAaBJISIO- 
wat TOKa y MOBepXHOCTH KalJIM B MepBOM MpHOsIMxKeHHM paBHa HyJIIO 

Lapin es Seine 2 Cf, SIV (Ol ae ey ae (8) 

Yrodp: yOequTpea, 4YTO B paccMaTPHBaeMOM cJIyyae MJIOTHOCTh NOJIHOrO TOKa 
MOBCIOAY paBHa HyJIO, peo6pasyem (7) K BUY 


i(r, 8) = C(r.§0)grad¥ (7, 8), "I 


an) ee eas Lae" +2z2D)+ (D'—D)I|n cl, o(r, 8) — 3neKTpu- 


yeCKHH NOTeHuMa. Bpipasum Tenepb uepes “Y ypaBHeHwe HempepbIBHOCTH [WIA | 
nomHoro ToKa divé = 0 u rpaHMuHoe ycoBHe, erKO mostyyaemoe u3 (8) u (9), 
ecIH yuecTb, To C(a, 6) = 0: 


: 2 OMe 
div[C(r, 6)grad V(r, 6)] =0, ap (as 0) =0. 
Herpy4uo N0KasaTb aHaJlMvH4ecKH WIM VCNOMb3ys, HaMpuMep, MeTO Tens0- | 
BOM aHaJIOrHH, 4TO JaHHaw 3aflaua MMeeT TOJIbKO TPHBHaJIbHOe pellleHve 


(735.0) ==seonst,; 
TaK 4TO 


LUD) == 05 (10) | 


Yuurpipaa (10), npeoOpasyem (7) K Buy 
i, RL DIED 
Ee tt Die ee 
oTKyjla Cpa3sy »%xe CJlelyeT (OpMyJa, CBASbIBaIOULaA paciipelwemenve nOTeHIMasa 
ao,(r,) c pacnpexeneHvemM KOMIMeHTpanMu: 


504 


erad In C, (11) 


HORE Dt — DF div, (T2,) (5) 
1 DSO GF eG | 


6 RO ED De é 
PAG =F pte Ge, Po (12) 


rye C, — KOHIeHTpalua y 9KBaTOpa KamIM. 
PaccmMoTpHM Bonpoc 06 9IeKTpHuecKoM movie Kant B vacTHOM cayuae 
MaJIbIX MepenaOB KOHILeHTPallM HOHOB ‘ 


C U0) SC 22 6C,,. (13) 
Tak Kak OObeMHAH KOHeHTpanMA MOBCIOLy y MOBePXHOCTH cordacHo (13) 


NOWTH CoBManaer c Cy, oTKOHeHHe I'($) or VF, JomKHO G6bITD He3sHauUTesb- 
HbIM *: 


| (6) —-Ty<T). (14) 
PacnpeweieHve cKopoctei Bomb noBepxHocTH Kans mpH Re< 1 umeer Bus (°) 
07 =O, Siti U. (15) 


Hoxgetapaaa (15) B (5) uw yunrpipas (14) u (13), mpeodpasyem (5) K Bury 


2RT De Ds 7,1, 
Egos ye Dib. | a C,, 


Ej, (9) = cos 4. (16) 


Hckmouwm Fj, u3 (1) u (2), ucnonp3ysx (3), (4) 4 (15), uro np yuere (14) 


'—laeT mpocroe rpaHwyHoe ycuioBHe is onpenenenua C(r, 6) 


0c Vol 
Be) ee 
a7 (a; 8) = 2 Da cos 4. (17) 
CocTaBuM KpHTepHi, XapakTepH3yiomlM ycnoBua judpy3suu BHYTpH Kanan, 
AWarOulWH MOPAAOK BeJIMYMHbI OTHOLWWERHA KOHBEKTHBHOrO MOTOKa K Juddy3Kou- 
HOMY: 
nao Ge 
Ss Do ee” 


‘THe mepeltay KOHIWCHTpawHh B KallJlIe MO%KHO OMWeCHHTb Kak Hepella KOHMeHTpa- 


WHH BAOb ee NOBEPXHOCTH Merx*K]Y IKBATOPOM HU MOJIIOCOM 


> . 37) Netumty 2 ag (e1 — e2) 
0C =C, —C(a, 0), Uy = 2 U4 Thy | Oa By? C= 9 tp , 


rye U )— CKopocTb lajeHHs KallJId B WaHHOH cpeye, Yo H 2 BASKOCTb H IJIOTHOCTb 
cCpeAbl, 4, H fp, BASKOCTb H IMJIOTHOCTb BellleCTBa KallJIW, yy — KospdHluent 
TOPMOXKeHHA, KOTOPbIM MbI Oyem mpeHeOperatb. IIpu ycwoBuy 


Pet (18) 


KOHBEKTHBHbIM TI@PeCHOCOM HOHOB MOXHO lipeHeOpeub MO CpaBHeHHIO Cc Audpy- 
3HOHHbIM, UTO MO3BOJISeT B 9TOM CuJIydae 3aMeHHTb (6) ypaBHeHvem Jlanwaca 


Re a0 (19) 


If Te 3 
Peienvie ero COBMeCTHO C TpaHHYHbIMH yCJIOBHAMH C4, +) 1G We NOTO ee 


mpeftcTaBlsaetT Tpya. 


( dC \ : 
OC y = C, Za coe (20) 
0 
re, Kak BHHO H3 (17), 
8C vo Vo 
=o oA 
oe Diph Ge (21) 


; BP ORT oe 
Tak uro ycsioBne (13) 3ameHaerca ceLyIOWlMM OOpa3om 2 Aas 1, wm 
¥ ef 0 


Po i Cy << */oDer / Uo. (J 3’) 


NOBepXHOCTH HeBeJIHKO. 
|e V5 = 
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Tlonctapnaa (21) B Ge3pa3mMepHEI KpuTepuH Pe, 3anniueM Tenepb ycJIOBHe 
(18) cmenyrouyum OoOpa3som 


Pe ~ poas ls (18’) 
0 
Ycnosua (13’) u (18') ynoOno oObeqHHHTE: 
ga seb 
CEG S19 uu (22) 


Kak 0Ka3biBaeT UHCJIeHHbIM pacueT B CJlyyae KallJIM BOJHOTO a3PO30J1A, 9TO 
ycIOBHe XOPOlwO yAoBJeTBopseTca * npH a< lp. IIpw a~3y Bplllenss0x%KeH- 
Hbl€ Pe3yJIbTATbI MOXKHO HCHOJIb3OBaTb TOJIbKO JIA OWeCHKH HCKOMOH  BeJIMUMHbI 
Halps2KeHHOCTH 93JIeEKTpHuecKorOo MOA mpH sHayenuAx I')/Cy, sexKallux B 
y3KUX Mmpefesax, ompeessemMbix H3 (22). 
Tloncrapaaa (20) B (12) u oTOpacbiBaxt WeHbI BbIIue Mepporo nopayKa Ma- 
JOCTH OTHOCHTesIbHO 6C /Cy, MowyuHM 
eT ON as eG 


Oy ( 0) a a 2gtDt+ te z-D~ Dey G. — cos 6 + Qo. (23) 


IIpu onpefeseHu BHeIHero 2uleKTpHyecKOrO OJ KalliM He OyeM MpH- 
HHMaTb BO BHHMa@HHe HOHM3AaIlHIO BO3AyXxa, BCJIeACTBHe Yero pacnpeseseHve M0- 
TeHIMala B BO3LyxXe 2(r, 9) ROMKHO YLOBNeTBOPATh ypaBHeHH1o Jlansaca 


CkauoK NoTeHWMasla Ha moBepxHocTH Kanu OV OyJeM CUHTaTb He3aBHCALuM 


OT yIJla 6, uTO COOTBeETCTByeT HOCTaTOUHO MaJIbIM BeJIHMUHHaM ajlcopOunn, He 
BBI3bIBAIOULUM 3aMeETHOI'O H3MeCHCHHA CKadKa NOTeCHUHaJia si 


2 (A, 8) — 9 (a, 8) = OV. (25) 
bacnpeyesieHHe norTenitvasa, yoBserBopasroulee (24) u (25), uMeeT BUT 


(r,66) = 2RT EDS = DONE Fel pet 
Pa rai? — TFL att Fe D” Day Cy 


cos 4, (26) 


IIPHY€M TIPHHATO ”, = — 6V, uTo OGecreyuBaeT HyJIeBOe 3HaveHHe MOTeHIMaJla Ha 
OeCKOHEYHOCTH. 

Ecam mpHuath a~ 3u, 6C/C,~ 0,3, HanpsxeHHOCTb 3/leKTpHYeCKOrO NOWA 
y mloBepxuocTn Kanu E, (a, t) = grad g2(a, x) cocrasuT 100 B/cm. 

B [leHCTBHTebHOCTH CTOJIb OOJbIIOe 3HAYCHHE HaMpAxKeHHOCTH 3JIeKTPH- 
yeCKOrO MOJIA B STHX KOHKPCTHBIX YCJIOBHAX He peaslM3yeTca BCJIEACTBHe 9JIeK- 
TPOKaNHJJIAPHOFO TOPMOXKeHHA MOBEPXHOCTH, KOTOPOe MBI He YYUTHIBaIH. Pac- 
yeT NOKasbiBaeT, uTo mpu E~ 100 B/cm aneKTpuyeckoe nose MOsKHO 3aTOpMO- 
3HTb JIBH2KCHHe MOBeCPXHOCTH, TaK YTO TaKoe 3JIeEKTpHyecKOe Moyle He MOXKeT 
peanusopatbca. Hanporus, yxe mpu 10 B/cm TaHreHiHaibHble sleKTpHuecKHe 
CHJIbI, TOPMOSHII\Me JBHXKeHHe NOBEPXHOCTH, Ha MOpAOK MeHbINe BASKHX, Tak 
UTOZSIEKTPOKANHIIAPHBIM SPpeKTOM B 9TOM CTy¥ae MOXKHO TpeHebpeyp. 


VWucrutyT dusuyecko xuMun Ifoctynuao 
Axajemuu Hayk CCCP 5 IV 1958 


UMTHPOBAHHASA JIATEPATYPA 


1A. H. OpymKny, [B.T. Jleauu, Acta Physikochim. URSS, 2, 193 (1946 
A. H. ®pymxkuu, H3s. AH CCCP, cep. xum., 1945, 223;B. T. Jlenu KOKO. ae 
(1947); HW. H. Barouxaa, A. H. OpymxKun, KX, 21, 1033 (1947) Ae he Beebe Jlne= 
es 6 5 ee rufpoiuHamuka, § 39, W3q. AH CCCP, 1952. %Tam xe, 


z 

Hi3znaraemaa Teopusa 6e3 oco6oro Tpyqa oGobmaetca Ha cayuali Pe > 1, xorga 3JIEKTPH - 
NecKOe Tome B Kale OKASbIBACTCA OKANM3OBaHHbIM B TOHKOM MlorpaHH4uHoM coe. Pacemorpe 
HHe 3TOFO BONpOCa MOMKHO COCTABUTb MpeAMeT OTJENbHOM CTaTHH. 

* W3naraemaa Teopua serKo o6o6mjaeTca Ha Cayyali BLICOKUXx KOHIWEHTpaln MOBepXHO- 
CTHO-AKTHBHOFO BeMleCTBa, KOrZa CAeLyeT YUATHIBATh H3MCHEHHE CKAYKA MOTeHWMaa BAONb NO- 
BEPXHOCTH HM TOPMoxeHHe Ce [BMAKeHUA aCopOHpOBaHHLIM BeMecTBOM. OtToT cmyyalt He pac- 
CMaTpHBaeTCA 30eCb, KaK MCHC HHTEPeCHbIM, TAK KaK IPH TOPMOXKeHHH MOBepXHOCTH aeKTPH- 
ueckoe Tole yOprpaer. 
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Jlokxuane Akayemun nayr CCCP 
1958. Tom 121, N3 


PHSHYECKAH XHMHA 


E. B. OCHKO 


| ABA BHA WEHTPOB JIKOMMHECHEHUMH MAPLAHIIA | 
B ®A3E K AJMAN —JIMTHK-OPTOCHJINKATA 


(IT pedcmaeaexo axademuxom A. H. Tepenunoim 3 III 1958) 


B Kparkom cooOienuu Mak Kura u Crioapia B ance Apyrux smoMuHOopoB 
ONvCaHbI WHHK — JIMTHH- MW KayMMH — JIMTHH-CHMKaTbl, aKTHBApPOBaHHble 
/Maprauuem ("). B 3aBucumocTH oT cocTaBa HW yCOBMH NpHTOTOBJIeCHHA 3TH JIOMH- 
|HOopbl oOlaasiM 3eleHOH WIM KpacHO JIOMMHecIeHIHeH. PaHee Hamu ObIIO 
NpOBeeHO eTaIbHOe HCCeOBaHHe WHHK-JIMTHEBLIX JIOMHHOOPOB, MO3BOJIMB- 
wee BbIACHHTb NIPHYHHbI BOSHHKHOBeEHHA JIOMHHECILEHILHH TOPO HJM MHOro WBeTa 
5); HacTOMee COOOLMLEHHE NOCBALLEHO KaJMHM-JIHTHEBbIM JIKOMHHOopamM. 

Ha ocnose peHtrenorpapuyeckux fanHpix Mak Kur u Crioapy cyemasu BbI- 

BO], UTO 3e/IeHYIO H KpaCHY!0 JIOMHHECHCHUMIO CleLyeT MPHMHCaTb pasJIHUHbIM 
KPHCTaJJIM4eCKHM (=)a3aM, a HMeCHHO; 3eJIeHyIO — KaMul — JIMTHH-opTocHH- 
KaTy, AKTHBHPOBaHHOMy Mapranilem, coctaBa CdO -Li2O -SiOz -Mn,u kpacHy1o — 
iKayMUH — JIMNTHH-MeTacHJIMKaTy, AKTHBHPOBaHHOMY MapraHleM, coctaBa CdO- 
|» LieO -2SiO2e -Mn. Hamu Oba mpHroroBuieHa cepHaA OOpa3slloB KaqMUH — JIMTHH - 
OPTOCHJIHKaTOB, AKTHBHPOBaHHbIX MapraHlleM Cc oOuleH Popmy.siou (6 — x)CdO- 
)- xLi2zO -3SiO2 -0,015 Mn; npuuem x Opasiocb paBHbiM 0; 0,5; 1; 1,5; 2,0; 2,5; 
13,0; 3,5; 4,0; 4,5; 6,0. OOpa3ubI roTOBHHCcb ABYMA pa3JIM4HbIMH cmocoOaMH: 
iclleKaHHeM NOPOLIKOB HM MeTOJOM, OCHOBaHHbIM Ha IpHMCHCHHH OPTOKpeMHeSTH- 
(MOBOro 3c/upa H pacTBOPOB HUTPaTOB KaMUA, JIMTHA HU MapraHita. McxoqHbIMH 
BEIMLECTBAMH CJIYKUJIM CNeWWaJIbHO MPHrOTOBJIeHHbIe KapOOHaTbl KaQMUA HM JIH- 
THA BBICOKOM CTeMeHH YACTOTHI, [BYOKHCb KPCMHHA MapKH «JM JIKOMMHOMOpPOB», 
‘HUTpaT MapraHlla MapKH 4. J. a. HW TPeXKpaTHO MeperHaHHbIM OPTOKPeMHeSTHJIO- 
‘Bb acbup. Tipu nomyueHHu WAXTHI JIA JIOMMHOOpOB 10 BTOpoMmy ciocoby Kap~ 
(OOHATHI KaMUA H JIMTHA pacTBOpAJHCh B MeperHaHHOM a30THOH KucsOTe (HC- 
IXO,Had KHCOTAa UMewIa KBasIHpuKauuIO X. 4.), H HATPaT MapraHila BBOAMICA 
'B BHe BOLHOrO pacTBopa. 
_ IlIuxta noctynasia B BbICOKOTeMMepaTypHylo MpOKaJkKy, MpHyemM Temiepary- 
[pa HM BpeMA MpOKaJIKM SKCHEPHMeHTaJbHO NOLOMPAaIMCh AIA KaxKoro OOpasita 
(© TaKHM pacyueTOM, UTOObI APKOCTb JIOMMHECICHIMH Oblla MAKCHMaJIbHOI, 
B 3aBHCHMOCTH OT cocTaBa TeMnepaTypa KoseOasacb B mpexemax 800°— 1000”, 
a BpeMa 1pokKasiku — or 2 Jo 3 uac. I]pumMenenue pa3JIM4HbIX CMOCOOOB CHHTe3a, 
a TaKXKe NOBTOPHBIe CHHTE3bI OJHHM H TEM 2Ke CIOCOOOM NO3BOJIKJIH OICHHTb BOC- 
MPOH3BOAUMOCTH JIOMHMHECICHTHBIX CBOHCTB KaMHM — JIMTHM-CHJIMKaTOB C Map- 
CaHI,eM; IPH 3TOM MbI yYOeA MHC, TO JIOMHHOOpbl OMMHAKOBOrO COCTaBA, HO M0- 
NYWeHHbIe YKa3aHHbIMU PasJIHYHbIMA CnocoOaMH HJM MOBTOPHO NPHTOTOBJIeH- 
HbI€, HE OTMMUAIOTCA M0 ILBeTY H APKOCTH CBeYeHHA. CMOCOOHOCTHIO JIIOMHHECIH- 
poBaTb o6slazanu o6pasubi or cocraBa 5,5CdO -0,5LizO -3SiO2-0,015Mn jo 
soctaBa 2CdO -4Li2zO -3SiO2 -0,015Mn. O6pa3upi c ene OobWIMM COep*KaHvem 
JKMCH JIMTHA HMeJIM HMHTCHCHBHYIO OKpacky. OpTocHIMKaT KaJIMuA C MapraHilem 
{é JIOMMHECILMpOBaul, XOTA HM He MMe OKpackH. JlioMMHeCIeHIN A KAMAL —JATHH- 
)PTOCHMKATOB C MapraHeM XOpOUO BOSOy2xKaeTCA KOPOTKHM yAbTpapuoerom 
1 KaTOHbIMH JyudaMH. 
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Puc. 1. CnextTppr cboTosmomMuHnecuenlunH KayMuh — 
NHTHU-OpTOCHIMKaTOB, AKTHBHPOBaHHbIX MapraH- 
eM, pa3smMuHOrO cocTaBa. BosSy2KeHHe pe3soHaHC- 
HOH smHMeli pryTA 254 mu-1—5,5 CdO-0,5Li.0- 
- 3SiO,-0,015Mn; 2— 5CdO -1Li,O -3SiO, -0,015Mn; 
38 — 4,5CdO-1,5Li,O -3Si02-0,015Mn; 4 — 4CdO- 
» 2Li2O -3SiO2 -0,015Mn; 5 — 3,5CdO -2,5Li.0 - 
-3Si02-0,015Mn; 6—38CdO -3Li,0 -3SiO2 -0,015Mn; 
7 — 2,5CdO-3,5LigO -3SiO2-0,015Mn; 8 — 2CdO- 
4Li,O -3SiO2 -0,015Mn 


Ha puce. | uw 2 npeacraBseHbl 
CHEKTPbl COOTBETCTBEHHO @OTo- HU 


KaTOJOJIIOMH HeECHeHILHH KaJIMui = 
aKTHBH- | 


JIMTHH- OPTOCHJINKAaTOB, 


| 


PpOBaHHbIX MapraHyem. Bos6yx- | 


J@HHe MIpOBOANOCb WIM pesoHaH- 
CHOH sIMHHeH pTyTH 254 Mu, HIM 


3JI@KTPOHHBIM ITY4KOM C HallpaxKe- | 
HueM 6 KB H IMJIOTHOCTbIO TOKa 


3-10°7 a/cm?. Cnekrpbl mpomeps- 
JIMCb C MOMOLLbIO MOHOXpomMaTopa 
YM-2; mpveMHHKOM M3/1yyeHua 
pH 9TOM CJy2xKHI cOTOYMHOXKH- 
Teb DOY-32. 

Kak BHHO U3 puc. | 
CHeKTPbI 
CTaBJIAIOT COOOH 3e/leHy!0 HJH 
OpaHxKeBO-KpacHyIO MOJIOCbI HIM 


ux cymMMy. IlonoxeHve MaKCHMy- | 


MOB 3e€JI€HOH H KpacHoH movioc (514 
Hu 615 Mu) He 3aBHCcHT OT cnocoba 
BO3OYXKJCHHA WH OT COCTAaBa JII0- 
MHHOMOpoB. 
oTHomeHuA CdO/LizO B oprocu- 
JIMKaTe H3MeHHeTCA OTHOLIEHHE 
HHTCHCHBHOCTeH 3eJIeHOH H Kpac- 


HOH mowoc, MmpHyeM -HeOMHaAKOBO IIpH oTo- H KaTOOBO30yxXTeHHH. 
SaBHCHMOCTh WHTeHCHBHOCTeH 9TUX nowoc OT cocTaBa Mee? 
CJIOMKHbIM XapakTep, MOSTOMY 3a- 9% 
TPYAHHTEIbHO JeNaTb KaKHe-1HO0 pp 


BHIBOJbI JIMLIb Ha OCHOBAHHH CpaB- 
HeHHA IIPHBeAeHHbIX Ha pune. | nu 2 
CNeKTpOB JiOMHHecweHnHH. JA 
aHaJlW3a MOJIYUCHHBIX pe3syJIbTa- 
TOB MbI Pa3JIOXKHJIH CMeKTPbI JIO- 
MHHeCIeHUMH Ha COCTaBJIAIONLHe 
MX [Be NOJOChI HM MyTeM U3Mepe- 
HHA MOWayeH MO COOTBeETCTBYIO- 
IMMMH CIeKTpaJIbHbIMA KPHBbIMU 
OnpeleHIM MHTerpadbuble APKO- 
CTH 3eleHOH M KpacHOH mosoc. 
Ha puc. 3 npencrapmena 3aBHcH- 
MOCTb HHTerpabHOH  sxApKocTH 


9 
ane 


o6eux momoc oT cocraBa womuHo- 
topos pu doro- vu KaTOAOBO36yx- 
heuun. M3 Tux aHHbix clesyer, 
4TO KaK IPH (PoTO-, TAK HM MpH Ka- 0 
TOMOBO3OyxK]@HHH MaKCHMaJIbHaa 
MHTerpalbHad APKOCTb Kak 3euIe- 
HOH MOJIOCbI, TaK HW OGeHX NMoWOC 
BMecTe HaOlOJaeTca y OOpasilos, 
cocTaB KOTOpHIX 61H30K kK 3CdO- 
3Li2O -3SiOz -0,015Mn. 

na 3e1eHoOw momocbt MaKcH- 
MYMbI Ha KPHBbIX MHTerpaJbHoli 


eM, 


pa3munoro cocTaBa. 
TPOHHBIM Ny4KOM C HanpsxKenveM 6 KB Mp MoT | 
9 — 1,5CdO -4,5Li,0- 
Kpu-| 


HOCTH TOKa 
*3Si0.-0,015Mn. Ocraabupie 


WW 


Puce. 2. CrexkTppr KaToqomomuHecuenluu KaqMuit —) 
JMTHM-OpTOCH IM KAaTOB, 


aKTHBH p OBaHHbIX 
Bo36yx menue 


3:10-* a/cem?. 
0003 HayeHH A 
BLIX — KaK Ha puc. | 


ee) || 
JHOMMHeECHEHLHH = rmpey- | 


B 3aBHCHMOCTH OT} 


Maprat- | 
3J1eK- | 


APKOCTH Ip OOOMX BUaXx BOsOyxTeHUA COBMaaloT, HO TOJIbKO IIpH KaTOHOM | 
BO3OY2KCHHM 3eIeHad JIOMHHeCHeHINA Hao NaeTes B ropasjo Sosee WIMpPOKUX | 


rpannlax cocraBa o6pa3ilos, 4em mpu oToBos6y2Kyenun. B MIPOTHBONOJIOXK HOCTH | 
008 | 


TOMY, KPMBbIe HHTerpalbHOH APKOCTH KpacHOli NOsOCHI KOPeHHEIM 06pa30M 
_ PasAMMaloTCA MPH PasMMUYHBIX CNOCOOaX BO3Oy2K CHUA, a HMCHHO: 110 Mepe 3ame- 
IEHUA B JOMHHOope 8CdO -3Li2O -3SiO2 -0,015Mn uacru wurus na KaJMHi pu 
| PoroBosOykeHHH HHTerpasbHasd ApKOcTb KPaCHOM MOJIOCbI pe3KO BospacraeT, H 
| KpMBaxA NpOXxogUT Yepes MakcuMyM MIpH cocraBe 3,5CdO-2,5Li2O -3SiOe -0.015Mn: 
| MIpH KaTOJHOM xe BOsOyxKeCHHH B CHeKTpe MIOMMHECIeHIMH oOpasia 3TOTO CO- 
¢TaBa KpacHad Moloca MOUTH MOHOCTHIO OTCyTCTBYeT. 
TlospjieHHe B CieKTpax JIIOMH- ‘ 
| HecleHIMH kKajiMuli — smrHii-op- Yo 
TOCHJIHKaTCB C MapraHllem JiByx 100 
| TOJIOC ECTECTBEHHO ObIIO Obl OOb- 
) ACHUTh JIBYX(Pa3HOCTbIO JIKOMHHO- 
@opos, Tak KaK IIpH 3TOM H3MeHe- 
HHe APKOCTeH MOOC COOTBETCTBO- 
| BaJlO Obl H3MCHEHHIO OTHOCHTEeJIb- 
HOTO cojlepxKaHusa (a3 B cucTeme. 
Jia pelieHuaA 9TOrO BoMpoca He- 
OOXOJHMbI ObIIM JONOJIHHTeIbHbIe 
anuple. Mpi cHaIM peHTreHorpam- 
Mbl H€CKOJIbKHX TOTOBbIX JIKOMH- 
Homopos (Taba. 1). 
JleOaerpaMMb! CHUMAJIHCb B Ka- x 
Mepe 2Hamerpom 86 cm mp nomoulH 6Cd0 o 4 J 2 Cd01 
TpyOKH C MeJHbIM aHTHKaTOJOM Olr0 1 é J 4 lr 6 
(IPH MOMOLH HUKeseBOrO (buJIbTpa 
BbIMeN AN ach JIMHUA K,).Ha npuBe- ~Puc. 3. 3apucumocrs unterpabHolt sApKOCTH 3e- 


J@HHbIX PeHTTeEHOrpaMMax MOXKHO JI@HOH HM KpaCHOH Mouoc B cCNneKTpax (orTo- u 
pa3JIMYUTb TPH CHCTeMbI JIMHUIT: KATOMOJIOMMHECIEHUHH OT MOJIAPHOrO OTHOLICHUA 


4 s CdO/Li,O B kaqmMui — muTHH-opTocusmKaTe, aKk- 
CHCTeEMbI JIMHHH OPTOCHJIHKaTOB THBUpOBaHHOM MapraHuemM. / — 3eleHaa Movoca, 


KaJiMHa HW IMTHSA(6:0 Hu 0:6)u OTJIMU- 2 — xpacnas nomoca; a — KaToAHOe BO36yxXTeHHe, 
Hyl0 OT HHX CHCTeMy JIHHHH, n0- 6 — cboroBos6yx enue 
ABJIAIOWULYIOCA Ha PeHTTeHorpam- 
MaX IIPOMe2XKYTOUHBIX COCTaBOB. OTa CHCTeMa JIMHHH HECOMHEHHO IpHHalwexKuT 
(pase cCMeluaHHOrO KajiMMi — JIMTHH-opTrocusHkata. Ilo Mepe 3aMelleHHA Kaj- 
MHA Ha JIMTHH B OPTOCHJIMKaTe KaMUA CHCTeMa JIMHHH OPTOCHJIMKaTa KaMHA 
TOCTeMe€HHO CMeHHAeTCA CHCTeMOH JIMHHM KalMuH — JIMTHH-opTocHMKatTa. Ha 
peHTreHorpaMMax oO6pas3ilos cocraBoB oT 3,5CdO -2,5LizO -3SiO2 -0,015Mn zo 
1,5CdO -4,5Li2O -3SiOz -0,015Mn mpucytcrBy!oT JIMHHH TOJbKO 9TOM CHCTeMbI H 
MOJIHOCTbIO OTCYTCTBYIOT JIMHHH OPTOCHJIMKaTOB KaMHA UH JIMTHA. 

V3 pre. 3 BUHO, YTO OPTOCHJIHKaT KaJMHA C MapraHlleM HW OPTOCHJHKAT JIK- 
THA C MapraHileM He JIOMMHECILMpYIoT HH Ip (poTo-, HH Mp KaTOAOBOsOyxXTeHHuH, 
CJIEOBATEJIbHO Mp CocTaBax OOpa3oB, 6u3KHX K 3CdO -3LizO -3SiOe -0,015Mn 
KaK 3eJICHYIO, TaK HM KpaCHYIO JIIOMHHECIeHIHIO CleqyeT NPHMUCaTbh OLHOU MH TOL 
Ke (haze KaMHH — JIMTHH-OPpTOCHJIHKaTa C MapraHlleM. . 
_ TIporus Takoro BbIBOJa MOXKHO BO3Pa3HTb, YTO JIOMHHOOPbl STHX COCTABOB 
ByXca3HbI UM YTO B HUX OfHa (basa — OTBETCTBEHHAA 3a 3eJICHYIO JIOMHHECICH- 
WHIO — HW pH *oTo-, H MPH KaTOLOBOsOy2x*KEHHH KOJIHYECTBEHHO Mpeoosalaer 
Hal (paso, OOycsIOBIHBAaIOWeH KpacHy!O (PPOTOJIIOMHHECIEHIUHIO; B TAKOM CJ1y4ae 
JIMHMM STOM BTOPOH tpa3bl MOYT He NPOABHTbCA Ha PeHTTeEHOrpaMMax BCJIeACTBHE 
MaJlOH UYBCTBUTEIbHOCTH PeHTreHOrpapHyecKOro MeTOsLa B IPHMeHeHHH K CHCTe- 
MaM C HH3KOl CHMMeTpHel. OHako OTHOMIeHHe HHTerpabHOH APKOCTH KpacHoli 
MOOCbI K HHTerpasbHO! APKOCTH 3eeHOH MOOChI NpH PoTOBOsOyxXAeHUM TPH 
mepexoze of o6pa3ua 3CdO-3LizO -3SiO2-0,015Mn xk oOpasny 3,5CdO- 
-2,5 LizO -3 SiOz -0,015Mn usmensercs Gomee yem B 5 pas HM ecu Obl B COOTBET- 
CTBHM C 3THM B Takoe Ke UMCIO pas YBeIMYMBasacb KOHICHTPalluaA «KpacHoli» 
(babi B yulep6 «3eeHOli», TO 9TO He MOTVIO Obl He CKa3aTbCA Ha PCHTTEHOrPaMMaXx. 
Kpome TOPO, H3BeCTHO, YTO HHTCHCHBHOCTH KaTOJOJIOMMHECHCHUMM Pe3sko MalaeT 
IPH AO6aBsIeHHU K JIOMMHOOPy HeJIOMHHECIMpYIOUNX MCXaHHYeCKUX MPHMCe 
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Ta6Osauna 4 


MexTIOCKOCTHbIe paccTOAHHA Kamu = JIUTHU-OpTOCHJIMKaTOB 


OrHomenue CdO;/Li,O Ornouienne CdO/Li,O 
| 
AO) | RAUB) ea Sia) ered tame allay |] 1b) 620) adil 9/c3) 522, 5u| ao ea cunle-oieko.0 al 34:0 e Okano 
| 

-—— | — — _ — 5,26 a -- — — 1 ray 
— | — — — — -- 3,96 1|1,44/1,44, — — -—- — — 
| SOL eo Om leon O2n ee Oli monOZ — 1 FOV eee los aledowes 7 — 
ee BY SHS | sh ilted ff Bip slic Ir sieths) — 1, 32) lie O2 Wel PROS a eo — 
— — Syile — — — — bes yl 
2,73|2,73| — oo — — —— || 2 el pO ahe@ habeas || ah ais — 

— — — — DAZ Be |i laa lens KO heal aa lO)oal haere tly |[oalec ARO) | oth AG, 
2,582,538) — _ — —_ — — |}—]}] — — — — 1/407 
2,27|2,28) — — — —_ — == | eee OSM etl Oo a) MEMOS mle Os — 
OE Se eg el el ie a ee ee 0,93 
lO. ele Comte ROO Med. Oo 0,85 10,85 — = 
—};—|— 1583 || — 0-32, | 0,820) OF 82.1" 0,82 —, 
A734 Tap Se A | BL | Net 0,81 10,81 ae 
pA US| oceee Ol) ee eT a ee Let die 
bleak Boal 55 | dbSbvlotesb Sas 


ceili H B HallleM Culyuae NOABJICEHHe BCHCTeMe «KpacHOH» (pa3bl, T. €. (asbl, He JIO- 
MHHECILUpyrOllelt MPH KaTOAHOM BoO3s6y2KJeHHH, JOJKHO ObWIO Obl CONPOBOKMLaTb- 
CA pe€3KHM YMeHbINeCHHeEM HHTerpaJIbHOH APKOCTH KaTOJOJIOMHHECICHIHH «3e- 
JleHOH» (a3bl, YerO B JeCHCTBUTeEJIbHOCTH He HaOwloqaerTca. 

TakuM O6pa30M, ConocTaBJIeHHe JaHHbIX, MOJIYYCHHbIX U3 CpaBHeHHA CIeKT- 
POB JIKOMMHeCIeHIHH C JaHHbIMH peHTreHodaso0Boro aHaJiu3a, NPHBOAMT K BBI- 
BOLY, YTO H 3a 3eJIeEHYIO, H 3a KpaCHYIO JIIOMHHeCIEHILMIO B JAaHHOM Culyuae OT- 
BeTCTBEHHA OJHa H Ta Xe (asa KaMU — JIMTHH-OpTOCHJIMKaTa, AKTHBHPOBaH- 
Horo MapranuemM. MouapHoe OTHOWIeHHe OKHCH KaMHA K OKHCH JIMTHA B ITOH 
(ase MOXKET HECKOJIbKO H3MCHATHCA 63 HapyWIeHHA Ca3s0BOH OAHOPOLHOCTH*. 

B HacTosillee BPeCMA WIHpOKO pacmpocTpaHeHO MHeHHe, YTO LWBeT CBEYCHHA 
AaKTHBHPOBaHHbIX MapraHlleM KHCOposcosepxallux KpucTamnopocpopoB onpe- 
WenseTcH OKPy2XeHHeM MapraHlla, A MMeHHO: 3eJIeHad JIOMMHECIEHILHA BO3- 
HHKaeT MPH OKPyXeHHH Mapranlla YeTLIPbMA, a KpacHaA — WIeCTbIO aTOMaMH 
Kucnopoya (?-4). PacnpoctpaHas sty TOUKY 3peHuA Ha Kamu — MMTH-OpToO- 
CHJIMKaT, AKTHBHPOBaHHbIM MapraHIeM, Mbl CUHTaeM, 4TO HM B 3TOM Cy4ae 
3eyleHaH WH OpaHxKeBO-KpacHasd MOJIOCbI B CMeKTpaxX JIKOMHHeECIEHUMH OOA3aHbI 
CBOHM IIPOMCXOKJeHHeM YKa3aHHbIM JIBYM BHJlaM WeHTPOB JIOMMHECICHILMH. 
Vismenenve OTHOWeHHA HHTeCHCHBHOCTeli 3eeHOH HM KpacHOl  nowoc, 
HaOsioaeMoe IPH H3MeHeHHH OTHOWeHHA CdO/Li,O B dase KaqMuii—asuTui- 
OpTOCHJIMKaTa, MbI IIPHMHCbIBAeM CBA3AHHOMY C 3THM H3MeHEHHIO BepOATHOCTeH 
HaxOKeHHA MapraHlla B OKPyXXeHHM YeTbIPeX JIM WeCTH ATOMOB KHcOpona. 

C aHaJlorMvuHbiM CJlyyaeM OOpa3s0BaHHA MapraHleM «3e/ICHbIX» H «KPpaCHbIX» 
WeHTPOB JIOMMHECILCHILHH B OJHOM (base MbI CTOJIKHYJIMCb paHee pH ucceqoBa- 
HHH JNOMMHOopa WHHK — JIMTMH-CHIMKaTa, AKTHBMPpOBaHHOrO MapraHilem. 

IIpunouy rayOokyio 6maroqapHoctb mpod. M. A. Koncrantuuosoii-llne- 
3HHrep 3a MOCTOAHHOe BHHMaHHe K paGoTe HM IeHHbIe COBETHI. 


@ysuueckuii unctutyT um. I]. H. Jle6enepa Tlocrynuno 
Akajlemuu HayK CCCP 17 Il 1958 


UMTMPOBAHHAA JIATEPATYPA 


-McKeag, E.G Steward, J. Appl. Phys., Suppl. Ne 4, 29 (1955). 
ewerenz, An Introduction to luminescence of solids, 1950. *S. H. Lin- 
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* TouHoe onpekenenue panul (tasosof OMOposHocTH KakmMult — JMTul-opTocuanKaTa 
¢ MapraHueM BEIXOAMT 3a paMKH HacTOAMel padorul. 
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BHOXHMHA 


M. K. MAXAMJIOB 
OB JH3HMATHYECKOM OKUCJIEHHM TABAUHbIX MOJIA®EHOJIOB 
(ITpedcmaéaeno axademuxom A. JI. Kypcanoeom 28 III 1958) 


I[Ber TaOaka eCTb pe3yIbTaT MHOFHX MpPOHCXOLALHX BO BpeMs ero mepe- 

paOoTKH CJIOXKHbIX XHMHYECKUX HW OMOXUMHMYECKUX H3MCHCHHH BXOJAULHX B Hero 

| cOeMMHeEHHH, B TOM 4HCIe MH MomMdenomosB. IIpH oKkucnenuu noceqHuXx MO 

BJIMAHHEM HEKOTOPbIX OKCHLa3 MOMYYalOTCA MPOAYKTHI, OKPallieHHble B KOpHy- 
HeBbIM IBeT H MepefaroulHe STOT Ke IBeT PaCTHTeMbHbIM TKAHAM. 

Bonpoc 06 9H3HMaTH¥eCKOM OKHCJIeHHH Ta6auHbIX MomMdeHOOB HesocTa- 
 TOUHO H3y4eH, HECMOTPA Ha TO,4YTO yKa3aHHA Ha OosbIOe BJIMAHHE STOFO Mpo- 
mecca Ha dopMupoBanHe WBeTa TaOaka B sMTepaType umerotca (}, °%, 1, 14), 
Ilo Cmupuosy ('), 43MeHeHHA NOMeHOMOB, HanpuMep, BO BTOpol (base cymmKU 
WM BO BpeMaA (epMeHTallH TaOaka, CBOJATCA PiaBHbIM OOpa3o0M K epMeHTAaTHB- 
HOMY PaCcllelJIeHHIO ero TIHKO3HAOB (aBTOP CUHTaeT, YTO TOMNdeHOJIbI B TaOaKe 
CBAZAHbI B BUe TIMKO3HJOB) C OCBOOOAKLEHUeM NOMMPeHOAbHLIX rpyMMHpOBOK 
MK mocyieqyroulemy (PepMeHTaTHBHOMY OKUCJICHHIO MOCIeAHHX Jo OypooKpalleH- 
HbIX MPpOLYKTOB MpH yyuacTHu KuCOpOosa BO3sLyxa. B 3TOM CBOeM Bue KOHIeN- 
mua CmupHosa (*) Boulvia HB yyeOuuKu (°) H MO Celt JeHb CAYKUT WIA OODAC- 
HeHHA MOTEMHEHHA IBeTa TaOaka. 

CrelyeT OTMeTHTb, YTO B CBOe BpeMA CMHPHOB He Ppacnmovlaral JaHHbIMH 
O XapakTepe NOHeHOJIOB B TaOake, a TAaK2Ke HEOOXOAMMBIMH AHHbIMH JIA TOU- 
HOM MeHTHUuKAaWHH XOTA Obl HEKOTOPHIX COeAHHEHHH 3TOH rpynnyl. 

Heii6epr u Ko6en (1°) ormeTHH TObKO, YTO PYTHH (OHH “3 HAeCHTHPULUPO- 
BaHHbIX B TO BPeMA NOTMeHoOOB TaOaKa) Up AoOaBseHHu H,O, nod BIMAHHeM 
nmepOKcHa3bl JaeT OypookpallieHHble MPOLYKTHI. 

Hekoropble pe3yJIbTaTbl HCCI€OBaHHA NOWHpeHOIOB B TaOake, OHAaKO, 
oKa3aJIH, ITO OHM (MONHdeHOJbI) MOryT ObITh PaseieHbl Ha [Be Tpynnbl, a 
MMeCHHO: a) (blaBOHOBbIe MPOM3BOAHbIe HW O) NPOHSBOHbIC KOPHYHOM KHCJOTHI 
W UTO MpeocbMaaronulHe M0 CBOEMY KOJMUECTBY NOJMPeHOJIbHbIC COPAMHEHUA Mep- 
BOH FpyNMbl CyTb PyTHH H H3OKBeEPWHTPHH, a BTOPOl — XJOporeHoBad U KO- 
qbetinan Kucaorpl (*, *, 7, *). 

VMmea sce 3TO B BULLY, MbI COUN, YTO MpefcTaBAeT HHTepec: a) HCCIEAOBAaTb 
SH3MMaTHYeCKOe OKHCIeHHe TaOadHBIX NMOMMdpeHOOB C NONMbITKOH yCTaHOBUTb 
IIpH 9TOM OKHMCJICHHH pa3uIMuve JBYX BbILUeyNOMAHYTBIX rpymi, 6) yCTaHOBHTb 
MpOLYKTbI 9H3HMaTHYeCKOrO OKHCAeHUA AByX rpynnm nomuenos0B B Tadake, 
KOTOPbI€ COXPaHAIOT CBO NOMMPCHOMbHbIM XapakTep HU B) YCTaHOBHTh, He Mmpel- 
CTaBIAIOT JIM MOMMPeHOMbHbIe COeqHHeEHHA B (PepMeHTHPOBaHHOM . TaOake 
HMCHHO HeKOTOPbIe 3 3THX MOJMMPCHOMbHbIX MPOLYKTOB. 

B sTHx uccleOBaHHAX Mbi HCMOb30BaJIH B KauecTBe CyOcTpata Kak KOJIMUeC- 
TBEHHO MpeoO/Jakaoulve MOIMPeHObI— PYTHH HM W3OKBepUNTPUH U3 MepBol 
rpyNMbI M XJIOPOreHOBYIO H Kode HYy10 KUCJIOTHI U3 BTOPOK rpyimbl — Tak HM KBep- 
weTuH. Ha nocneqHeM, XOTA OH HM MMeHTHULHpOBaH B TaOaKe TOJbKO B BUsle 
TIMKO3H0OB, Mbl OCTaHOBHJIMCb Jia TOrO, YTOObI yCTaHOBUTb, CylIlecTByeT 
JIM pa3iWune B pesysbTaTax SH3HMATHYCCKOFO OKUCEHHA NOJIMPeHOJIOB NepBou 
PpynMbl B 3aBHCHMOCTH OT TOTO, HaXOMATCH JIM OHH B PMKOSHAHOH cbopme 
HIM B CBOOOJHOM COCTOAHHH. 

Heo6xosumplit Ham CbIpOli M OUMMLeHHbIt alleTOHOBbIt SHSHMaTHYeCKHH Mpe- 
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yom (8) 13 CBexKHX TaOaUHbIX JIMCTbEB TpeTbero spyca, copta «YCTHHCKHH 541». | 
OnpitHol craHluu mo Ta6aky B ceme KosapcKom. 

SusuMaTHYeCKOe OKUCJICHHe BbIMeyKa3aHHbIX TaOauHbIX MOJMDeHOJIOB MbI 
IpoBo_uH Tak: yepes 0,1%-l pacTBop cooTBeTCTBYIOULero NoMMpeHowa (XOpo- 
reHOBanA HIM KOceliHad KUCOTA), a WIA PyTHHa, H3OKBePpIWMTpHHa HU KBeplle- 
TuHa uepes 0,1%-10 cycnensmio B '/,; M docdaruoro Oydepa (pH 6,8), B Ko- 
TOPOM Obl CYCHeHAMPOBaH HU CbIPOH alleTOHOBHIN Mpenapat, MpONnycKaJIH BO3- 
LyX B mpogommKeHne 1/, uaca npH TemnepaType 25—26°. 

Jia OOHapyXXeHHA COXPaHHBUIHX CBOH NOMMeHOJIbHBIM XapaKTep Mpo- 
JLYKTOB, MOJYYCHHDIX MPH 9H3MMATHUCCKOM OKHCJICHHH ykKasaHHbIxX nosmnde- 
HOJIOB, Mbi NOJIb3O0BaJIMCb METOJOM OJHOMePHOHM BOCXOAALeH XpoMaTorpaduu Ha 
Oymare. B KayecTBe pacTBOpHTeIA MbI HCHOIb30BaIM 15%-H BOLHbIM PacTBOp 
YKCYCHOM KHCJIOTHI, IPH MOMOLIM KOTOpOrO MOTyYaIH Oosee OTYeTIMBOe pas- 
rpaHwyeHve MATCH, YEM MPH HCNOMb30OBaHHH OpraHwyeCKHX pacTBOpHTeeH | 
(1°). TlonmcenoubHbie MATHa MbI OOHAPyKUBaIH Kak yepes PyopecieHUH!o | 
B y.-(). cBeTe, Tak HM COpa6oTKOH xpoMaTOrpaMM MIpOsABMTeAMH: 1) aMMMayHBIe > 
napbl, 2) 1%-i MeTaHOsOBbIi pacTBop Xopufa wKesesa, 3) peakruB Toduepa, | 
npuroroBseHHb m0 Tepmany (7°, ) u 4) 1%-H sTaHONOBbIM pacTBop xXJOpHza | 
amioMHHusa. Mbt nouib30BasIwCb XpoMaTorpaduyeckon Oymarol Barmay Ne 1. | 

TlomyueHue no_xosaero WIA XpoMaTorpaPupoBaHHA 9KCTpakTa OOpa3o- 
BaBIIMXCA TPH 9H3MMaTHYeCKOM OKHCJICHHH MOJIM@eHOJIbHBIX MPOLYKTOB Ocy- 
IL€CTBIAIOCb IYTEM H3BJICUCHHA HX H3 OKHCJIACMBIX PaCTBOPOB HJM CyCNeH3HH 
CepHbIM 3(/pHpoM, Mocse yaJeHHA KOTOPOFO NOJYYeHHbIM OCTATOK PacTBOpPAJIM 
B HeOOJIbLIOM KOJIMUeCTBE BODHI. 

B pesyabTaTe MpoBeJeHHOrO OKHCJICEHHA IKCTPakTa NOMHMPeHOMOKCHa30H U3 
CbIPOrO Mpelapata MbI YCTaHOBHJIM: a) YTO pacTBOp KOdeHHOH KUCJIOTHI OKpa- 
IJMBaeTCA B KPaCHO-KOPHUHEBbIN WBeT, a PaCTBOP XJIOPOreHOBOM KHCJIOTbI — 
B 3@JICHbIH, N€peXOALMLMH 3aTeM B TCMHO-KOPHUHeBHI HO) YTO B CyCMeH3HH py- 
THHA, H3OKBeplleTPHHa HM KBePWHTHHA He 38aMeuasOCcb NOOypeHHaA, 

Ha OCHOBaHHH MOCeLHeErO Pe3YJIbTaTa MOMKHO 3aKJIOUHTb, YTO NOMHMPeHO- 
OKCHJa3a H3 TaOaka Ha 9TH NOJIMPeCHOJIbI, BEPOATHO, He JelicTByer. 

OTH XKe Pe3yJIbTaTbl MbI NOJYUHIH HW ApH ynoTpe6JeHHH OUHULEHHOTO 9H- 
3HMaTHYeCcKOrO Mpenapara. 

Ji TpoBepKH CeaHHOrO HaMH BbIBOa MbI MPOBeJIH CJeMLYIOULHe OMBbITHI. 
B MaHomeTpuuecKHx cocyqHuKax CmupHora (', °) Mbr B mpoxosKeHHe 60 mMHH. 
mpH 120 o6/MuH xkayankH mpH 26° OKMCIAJIM pPYTHH, W30KBepILWTpHH 
M KBeplleTHH (10 mr BeulectBa, 16 mu OydepHoro pactBopa (pH 6,8) u 100 mr 
OYHMLEHHOFO alleTOHOBOrO Mpenapata). PesysbTaTbl MoKa3aJIM, YTO MPH 3TOM 
KHCJIOPO He NOPIOMaeTCH, OTKYLa CuleyeT, YTO KaK TIMKO3HIbI PyTHH VY H30- 
KBePpILHTpHH, Tak HM UX arIHKOH — KBePpleTHH He OKHCJIAIOTCA 3aMeETHO MOL 
eHCTBHeEM MOJHPeHOMOKCHa3bl H3 Tabaka. 

OTH Halll PesyJbTaTbl COracywoTcaA C MHTepaTypHbIMH aHHbIMH (3, °), 
OTHOCAILMMHCA K NOJHPeHONOKCHase 3 Ya, MO BIMAHHEM KOTOPOH KBeplie- 
THH, KBEPIMTPHH HW PYTHH TakxKe 3aMeTHO He OKHCJAIOTCH. 

OjHakO pesyJIbTaTbI MPOBEACHHBIX MPH STHX %Ke yCJOBHAX ONbITOB c H,O, 
H NepOKCHas0l M3 CbIPOrO alleTOHOBOrO Mpenapata MOKasaJIM, YTO Kak PyTHH, 
M30KBEPUHTPHH HM KBeplleTHH, TaK HW XJIOPOreHoBas H KCcbeiHadA KHCJIOTHI aor 
MpOAYKTbI TEMHO-KOPHUHEBOrO IBeTAa. 

Ha ocHobe MOJyYeHHBIX Pe3YIbTATOB MOXHO CleMaTb BbIBOL, UTO JWI Cop- 
MHpOBaHHA TeMHOTO WBeTa TaOaka HMeIOT 3HAYeHHe O6e rpynnbl nomHdeHosOB, 
HO IIpH 3TOM COeAMHEHHA U3 rpynnbl *PlaBoHOB OyAYT BIMATH Ha NOTeMHeEHHE 
TaOaka TOJIbKO IPH OKMCeHHN NepoKcHasoi, a CoeAMHEHUA BrOpoH FrpynMbl 
(XJOporeHoBad H Kcelinat KHCJIOTHI H POLCTBEHHbIe HM MOMM(PeHONbI) — npu 
JeuCTBHH Kak MepOKCHa3bl, Tak WH MOWMPeHOMOKCHLasEl. 

PesyJbTaTbl, OTHOCHIMMeCH K MOJYYeHHIO NOMPeHOMBHEIX NPOLYKTOB Mpu 
OKHCJIEHHM NOJMPeHOMOKCHLas0l KOeHHOH U X JOPOreHOBOH KUCJOT, BAHBI 43 Xpo- 
matorpaMM / u // (puc. 1). 3 Hux enegyet, uro a) np oKucieHun Ko(peiHoit 
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| 
| 
| 
llapaT Mbl no/lyuaJH MU COXpaHaM m0 cnocoby, onucaHHOMy PoGbepTcom u By- 


‘KUCJIOTbI NOslyuaiorcn 4 coequHeHHt (mATHO J, R= 0,13; mart. 2, 
Ry = 0,29; mato 38, Ry = 0,43 un natao 4, Rp = 0,54). Darna sux coenu- 
HeHHH JaloT CHHIOIO QulyopecueHMIo B y.-). cBeTe, KOTOpaA mp o6pa6oTrKe 
peakTHBoM (1) JaBasia 2x*esTOBaTEIi oTrenox. IIpu omppickupanun XpOMaTo- 
‘PpaMMbl peakTHBoM (2) UATHA OKpalIMBaJHcb B CHHe-3eseHOBaTbIi UBeT, a TPH 
oOpadorKe peakTHBom (3) npuaumawmHi KPaCHO-KOpHuHeByIO OKpacky. 

_ IlatHo 3 nmpx momo cBnjetena MbI HyeHTH(pH- 
‘UMpoBaJIM Kak HeMpopearHpoBaBluylO Mp OKHMCJIeHHH 
poebinyio KucoTy. OctasbHple 3 nATHa, nouyueH- 
HbI€e B pe3yJIbTaTe SH3HMaTHYeCKOPO OKHCJICHHA, MbI 
He HAenTupunuposam. Ha ocHope nmpopeeHHbix peak- 
‘WAH MO%KHO NpeANOJOHKUTb, YTO OHH MpecTaBssi0T 
-COCMHCHHA, POCTBeHHbIe KO*eHHOH KHCIOTe, 6) 4TO 
‘IPH OKHCJICHHH XJIOPOreHOBOH KUCJOTbI mOuyyaloTcA 
TOJbKO 2 coequHeHus (THO J, Ry = 0,42 nu martuo 2, 
Ry = 0,66), natda KorToppix nox jelictsvem peakTHBa 
(1) ator cuHioi0 dbayopeciuenmuio B y.-. cpere, 
‘TlepexOJ#ulyio y mxiTHa 2 B WHTeHCHBHYIO 2KeJITO-3eJIe- 
‘HOBaTy!o H y MxATHa J B COBCeM cwla60 *KeJITOBATYIO. 
‘Tak Ke OTUeTIIMBbI, HO TOMLKO JIA nATHa 2, Obl 
‘peakUMH Cc peakTHBamu (2) u (3). 

IIarno 2 Mbl HeHTHPHUMpOBAIM Mp NOMOLIN CBH- 
‘“feTesin Kak HempopearnpoBaBllylo Mp IH3MMaTHUeEC- 
KOM OKHCJICHHH XJIOPOreHOBy!O KHCJIOTY, a OTHOCH- 
‘TeJIbHO MATHa / mpesnosaraeM, 4YTO, OHO OTHOCHTCA 
-K pOjJICTBeHHOMY eft CoeHHEHHIO. 

TlomyueHHble HaMH pe3yJIbTaTbl NO MOMMeHOMb- 
HBIM [pOAyKTaM ° OKHCTeHHA  novHdpeHOMOKCHa- TS a 
30H U3 TaOaKa KOodeHHOHM HM XMOPOreHOBOL KUCJIOT Puc. 4 

He coBlayaioT c pe3ysbtatamu Tepmana (1°), nosy- 

YeCHHBIMH pH OKMCJIeHHH KoOdeHOM KUCAOTHI MOMeHOMOKCHAasOH M3 WaM- 
MMHbBOHAa, HM BotipmMava u Cyeiina (“) np oKHCeHHM XJIOPOTeHOBOM KHCJIOTHI 
nowMevouoKcusasoli us AGNOK HW py. STH pacxox*KJeHHA MOXKHO OOACHHTH 
YNOMAHYTOH B JMTepaType CneWMUuUHOCThIO LeHCTBUA NOMHPEHOMOKCHLAa3bI pa3- 
JIMYHbIX PaCTeCHH B OTHOMWICHHH OKHCJICHHA COOCTBEHHBIX MOJIMeHOIOB H I0- 
JMpeHOMOB [pyrux pacrenuii (°). 

B Hallux onbitax C OKHCJIeHHeM PYyTHHa, H30KBepIMTpHHa HU KBeplleTHHa 
nowHpeHoONOKCHAa30H MbI Ha XpOMaTOrpaMMaX He OOHapyXKWJIM HHKAKHX Jpy- 
THX MATCH, KPOMe TeX, KOTOPble OOYCJIOBJIEHbI HCXOAHbIMM COeMHEHHAMH (Ip 
IIPHMeHeHHH peakTuBa (4)). 

STH pe3yJIbTaTbl HaXOJATCA B COrlaCHH C  BbILNeH3JIOAKeHHbIMH, MNOKA3bI- 
BaIOUIMMH, YTO Ha PYTHH, H3OKBePIWTPHH HM KBeplleTHH NOMMPeHONOKCHa3a 
u3 TaOaKa He JlelcTByeT. 

Jia BbIACHEHHA BOMpOca — He CoOsepxKaTcA JIM B (bepMeHTHPOBaHHOM Ta- 
6ake HEKOTOPbIe H3 NOJMeCHOIbHBIX MPOLYKTOB OKHCJICHHA NOJMpeHOOKCH- 
WasoH KodeHHOK HW XJIOPOreHOBOH KHCJIOT — MbI MPHFOTOBHJIM BOLHBIM SKCTPakT 
TOM 2Ke NpoObl Ta6aka, KOTOPY!O Mbl HCMOMb3OBAaIH MIA NOMYYeHHA alleTOHO- 
Boro mpenapata, HO mocwe ero CyWIKM Ha COJHUe H 3aBOAcKOl (pepMeHTalnH 
(50°-% pexum). M3 sroro npenapata skcTparupoBain nouMpeHoubl SPupom, 
Kak MH B OMHMCAaHHbIX BbILe OMbITAX. 

Tlonyuennpie XpomMatorpamMbl noKa3aHbl Ha pue. |, ///. 

IIpu conocrapnenun BeamuunH Ry MOMPeHOUbHbIX NATeH CepMeHTHPOBaH- 
HOrO TaOaka C TeMH, KOTOPble MOJYYeHbI B pesyMbTaTe OKHCJICHHA Kote Hou 
H xmoporeHopon Kucsot (puce. |, J, // u J//), Mbl BUAMM, YTO TATHO Pa Ue iy 
/I/) upentuuno matuy 4 (puc. 1, /). OfHako np nomyyeHHH ABYXMePHbIX XPO- 
MaTorpaMM oujHdeHooB cbepMeHTHpoBaHHoro TaOaKka H MpOYKTOB SHSU- 
MaTHYeCKOrO OKNCJIeHHA KOeHHOH KUCJOTHI (BTOpOK pacTBopuTeb — H-Oy- 
TaHosykKcycHaaA KucnoTa — Boya (4: 1: 2,2)) Mbl ycTaHOBHJIH, YTO HCCHeNye- 
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MbI€ IISTHa BO BTOPOM paCTBOpHTesle HMeIOT pasHble BeHYMHbI R;. Orcioga 
cileqyeT, YTO MOMyYaemble MPH OKUCMeHHH TMOMMpeHOMOKcHAasoH KOpeHHOH Ul 
XJIOPOreHOBOM KHCJOT (B YCOBHAX HallIMX OMBITOB) MOMMPeHOJIbHbIe MPOLYKTHI| 
B (pepMeHTHPOBaHHOM TaOake He COslepxKarTca. 

Ilo tomy »Ke cnoco6y, 4TO H B Culyyae epMeHTHPOBaHHOrO Tabaka, MbI Mpo-- 
BEIM TAaK2Ke OMBITHI JIA OOHAPY2KeHUA NOMMeHOJIOB B CBEXKUX TaOayHbIX JIM-) 
cTbax. Ha pue. 1, /V noka3aH Bu nouyYeHHOH MpH 9TOM XpOMaTOrpaMMBI. 
IIpu conocraBseHuu mocseqHel ¢ xpomatorpammoi J// (puc. 1) MbI BUM, 4TO 
OHH MACHTHUHbI. STO MOKa3bIBaeT, YTO U3B/IeKaeMble APHPOM NOJIHPEHOJIbI CBe- 
*Kero TaOaka He MperepmeBaloT H3MeHEHHM Mp ero nepepadorke. 


BpicuinH WHCTHTyYT MHULeBOH HM BKYCOBOH Tlocrynus0 
Tp OMBILIICHHOCTH 27 Kil 1958 
r. I]nopaus, Bonrapna 
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BHOXHMH A 


E A. H. TIOHOMAPEBA 


AKTHBHOCTb AJEHOSHHTPH®OC®ATA3bI TLE AWE bI 
fIPH MPOPACTAHHH 


(ITpedcmaeneno axademuxom A. H. Onapunsim 26 II 1958) 


B npefbityuye padore (*) Hamu OblO ycTaHOBAeHO, YTO NpH mpopacTaHHH 
C€MAH MMCHHIbI MPOMCXOAAT OMpeeseHHble U3MCHEHHA B WHHaMuKe (paki 
JeTKOTHApPOMN3yeMbIx ChocPopHbIxX coeqMHeHuH uM HeOpraHHyecKoro docwara. 
EctecrBeHHo OblIO MpeANOMOKUTb, YTO MpoOWecchl pasBUTHA M pocta compo- 
BOKMaOTCH MOTPeOeHHeM SHEPrMM TepMHHAJIbHbIX MAaKPOSPrMyecKkuX cBA3eH 
 ajleHosunTpudochopxHok KucnoThl (AT®), uro uw ABMaeTCA MpMuMHOH KOHCTa- 
THPOBaHHbIX HaMH W3MeHeHHM B COOTHOWIeHHM (ocopHEIx dpaKuwnit. 

J\1a MOATBEpKAeHUA BbICKa3aHHOFO 


TpeNoNOKeHHA MbI MOCTaBHIM OMBIFAI a8 , 
110 H3Y4eHHIO AKTHBHOCTH aleHOSHHTpH- 8 d! 
qocharasbt mpH mpopacranuu ceman S28 H 
“MIMeHHIbI. ITOT PepMeHT OCYMLeCTBIAeT > Se 20 
| peaslHsallHio TEPMHHAJIbHBIX (pocaTHbIx g aS 0 
cBasei AT®, uro oco6eHHo cylllecTBeH- § 


HO pH mpopactaHHu. Hexoroppie CBe- 10 20 0 60 MUK. 


| AJeCHH A 060 aKTHBHOCTH aJeCHO3SHHTpH- 


ae BeTpeualoTca BPa- pyc, 1. Axrupnocrs ATO-a3n pH pa3HBix 
cpoKax HHKyOaluu 

i IlepBaa cepua ombiIToB mocTaBuJieHa 
Ha Mpopactaroulux cemeHax muileHHub! Mensanonye 69, spoBas, B TemuHoTe, 
B yaukax IlertpH Ha JuCTHIMpOBaHHOH Boye, mpH 20—22°. 

AKTHBHOCThb (bepMeHTa ompejleiaacb MeTojoM Ilormasosa (*) c Hekoropoi 
molupukauven. PesyibtTaTbl BbIPaKaHCb B MUJMMrpaMMax docdopa, orille- 
muenHoro ot AT® 3a 10 MuH. rpaMMOM cBexeH TKaHH. 

Ilorma30B Mp ucciemoBaHHH aeHO3HHTpHdocaTasHoH AaKTHBHOCTH y Mu- 
MO3bI MOJIb3OBaJICA OYCHb KOPOTKHMM MepHOaMH HHKYyOaMH, He MpeBbIllato- 
YUMA OObIUHO 5 mMuH., KoTenbHHKOBa Mp MCCJIeOBaHHH anupa3HOoH aKkTHB- 
HOCTH y KapTodena npumMenaua 15-mMuHyTHyo HNKyOauut0 (”). 

IIpeqBapuTembHble ONbITbI MOKa3aJIH, YTO HaKOMeHHe HeopraHMyecKoro oc- 
q@ata 3a cueT pacujeneHua AT® skcTpakTaMM OpraHOB MpopacratouleH muue- 
HUUbI JOCTHraeT MaKCHMyMa B TeyeHve nepBblx 10 muy. JlanbHeliiad HHKy- 
OauuA JMUIb HE3HAYHTeJIbHO CKa3bIBaeTCA Ha JMHaMHKe. 

PesybraTbl onbita mpezcTaBsienbl Ha puc. |. 

OnpejeweHue akTMBHOCTH (PepMeHTa MPOBOLNMOCb B SKCTPakTax HCXOHOH 
3e€PHOBKH H B MpopocuiMx cemMeHax c 2 no 10 ReHb MpopacTaHHA BKJIOUMTEIbHO. 
Haunnaa c 3 gua pocta pa3sfembHo onpesensmacb ATO-a3Haa akTMBHOCTb 
SKCTPakTOB H3 NWOOeroB, KOPelIKOB HM 3HOCTICpMOB. 

Jia nomyyenua BbITAxKKH MaTepHan (0,16 r) TUlaTebHO H3MeJbuaJICA B 
eTymKe ¢ KBapieBbim meckom 4 3 Ma 0,5 M KCI. Tlocne momyuacopo 9kcTpak- 
HH B XOJIOAMIbHUKe, pH MepHowMyeCKOM MepeMelWIMBaHHU, CyCneH3Hs pac- 
TepToro MaTepHasla WeHTpudyrupoBalach, M WeHTPUpyrat UCHOMb3OBaIICA NIA 
oupesenenua akTuBHoctu AT@-aspl. 


Ss 


AKTHBHOCTb BbIpaxKaslaCb B MHJJIMrpamMMax (pocopa, OTULeNHBUIerocA OT 
Na-comm AT® 8 Teuenne 10 mun. npn 37°. Pochop onpesenanu no Ducke —| 
3y66apoy (°) Ha doroKonopumerpe OOK-M. | 

Peakunonnaa cmecb coctossa u3: 1) 0,3 ma pacrBopa Na-conu AT®, co- 
jepaxaujet 1,7 mr B 1 mua; 2) 0,3 Ma 9kcTpaktTa, pasOaBmeHHoro B 20 pas Oopat- | 
HbIM Oydbepom pH 5,5; 3) 0,4 Ma BosbI. 

Ha puc. 2 npuBesenbl pesyJbTaTbl onpesesenus akTHBHOcTH AT@-a3bi B We- 
JIOM 3epHe, B MoGerax, KOpelikaX M 9HJOCMepMax MpopacTatoulHx CeMAH MLLWe- 
HHIIbI*. 


Mé/2 
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kKonuyecmbo P 
onuenubuteeoca 3a 10 mun, 
RES SON) SS 


2 : 
06 ; 4 ipeies 
/okou qf 4 hy 6 7 8 Nene ak (Eh 
Anu npopacmaxua 
10. 2-3. 45-8: 67 F-99210 Ue bow 
Anuna nobeea 


Puc. 2. U3menenne axtTusnoctu AT®-a3p {Ha CbIpOH Bec 
TKAHH) pH MpopacTaHuu NWeHHUbI B TeMHOTe. / — 3epHO, 
2 —no6er, 3 — KopeuloK, 4 — sHAocMepM 


H3 npejcraBJieHHbIxX MaTepHaJIOB CulelyeT, YTO B 3-J,HEBHBIX NPOPOCIHx Ceme- 
HaX MUJCHHIbI PHApOMHTHYeCKad aKTHBHOCTh AT®-as3pi yBeanunBaetca B 4 pasa 
nO cpaBHeHHIO c mokoslMMucaA. HanOoubiiad akTHBHOCTb dbepMeHTa Ha- 
OofaeTcH B nO0OeraX H He3HauHTeJIbHad — B kKopellikaX H JHAOCMepMax. 
MaxkcumyM akTuBHoctn ATO-a3pi B noOere HaOsoqaeTcs Ha 4 WeHb Npopacranua, 
3aT€M AKTHBHOCTb (pepMeHTa B MOOerax TocTeneHHO CHW KaeTcA Hu K 10 ZHIO 
yMeHbiuaeTca Ooslee 4eM B 3 pa3a. B kopelikax, HauHHas c 3 WHA, MPOHCXOLUT 


nocTeneHHOe YMeHbINeHHe akTHBHOCTH. B 9sHocnepMaX yPOBeHb @aKTHBHOCTH | 
AT@®-a3pi c 3 0 10 JeHb BKJIOUHTeEIbHO OcTaeTCA 6e3 KaKHX-JIM6OO CYULeCTBeH- | 


HbIX H3MeCHeCHHH. 

Mp! npesnosaraem, 4To ucceqoBaHHaa AT@-a3a npu npopacTaHHy MWeHHIbL 
B TEMHOTE ABJIAeCTCA (PEPMEHTOM allMpasHoro THMAa, T. €. KaTaJIH3HpYIOULHM OT- 
ulenvieHHe Bcero slaOusIbHOrO cboctbopa oT Na-couu AT®. Jina stot wenH B CBO- 
MX OMNbITAX MbI MOJb3O0BaIUCb mpenapatom Na-comu ATO, xKoroppiii, m0 JaHHbm 


7-MHHYTHOPO THpomHsa, cofepxKan 8% dochopa B 0,204 mr coun. Teoperuye- 


CKH B 3TOM KomMUeCTBe CoxepxKUTCA 10,4% ocdopa. 

Tlocne 10-munHyTHoro nakyOupoBaHHia mpH 37° cmecH, CocTosuleli U3 9KCTpaK- 
Ta nmoOeroB mpopociieli mmeHnubl, pactBopa Na-comm AT® (sp KomnuectBe 
0,204 mr) 4 OoparHoro Oydepa, Mbl OOHapyXHJIM MPHMepHO TaKOli %e MpoOMeHT 
(bocopa, Kako nowyunsH pH 7-MHHyTHOM rugposmuse HCl Na-conn ATO, 

Bo Bropoi cep MbI H3y4HJIM BJIMAHHe CBeTa Ha AKTHBHOCTb AT @-a3pI B 10- 
OeraX MMCHMIbI, BbIPaKeHHOH Ha LMCTHJIMpOBaHHOl Boe 6e3 MHHepambHorO: 
nuTaHua. Ha puc. 3 (kpnBan 2) npHBeyeHbI pesybTaTbI 9TOH Cepuu oMbITOB, 


* Ha pcex pucyHkax wndpbl aBsmioTca cpeqHuMu u3 10 onpitos. MakcumasbHoe pacxox qe~ 
Hue MexkAy onbitamu 12%. 
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M3 KOTOPbIX CjleyeT, YTO Ha CBeTY B NOOerax HaGwstOMaeTcA Goee HHTCHCHBHAA 
akTHBHOCTh AT@-a3pl, vem B TemHOTe (cp. KpHBble 7 4 2).C 3 n0 7 AeHb BKMO- 


YUTeCJIBHO Ha CBeTy 


MPpOHCXOJUT MOCcTenmeHHoe 


YBeJIMYeHHE AaAKTHBHOCTH 


€ MaKCHMyMOM Ha 7 Jenb. C 7 no 15 feHb akTHBHOCTh 3aMeTHO CHHMKaeTCA, 
YMeHbUIaACb K KOHILY CpOKa MIpHMepHO B 3 pasa. 

IlocrenenHoe yBeMueHHe aKTHBHOCTH B mO0GeraxX Ha CBeETY MOXKET 3aBHCeTb 
OT Hlyulero Napa ebHO Mpollecca PoTOCHHTe3a H CBAZAHHOFO C HUM YCHJIeHHA 
<pocbopxHoro oOmena. Kak noka3aJu Halll HccIeOBaHuA, OOpasoBanune AT O-aszpi 


B moOerax BO BpeMA MpopacTaHuA mpo- 
HMCXOAUT Kak Ha CBeTY, Tak H B TeEMHOTE. 
OyHako ypoBeHb akTHBHocTH AT®-a3pI 
Y 9THOJMpPOBaHHbIX MOOerOB HH2Ke, 4eM 
Yy HOPMaJIbHBIX. 

Bpicota mo6eroB 3STHOJMPOBaHHbIX H 
BbIPalleHHbIX Ha CBeTY pacTeHHH c 3 0 
8 fleHb OHHakoBa. Haunnanc 8 AHA, 
€BeT HECKOJIbKO TOPMO3HT pocT, 15- 
JHeEBHbI€ CBeTOBbIe moOerH moO cBoel 
JWJIMHe paBHbl m06eraM 10-HeEBHBIX 9TH- 
OJIMPOBaHHbIX pacTeHHi. 

Jl BbIACHeHHA BJIHAHHA MHHe- 
pasbHoro muTanua Ha AT®-a3y Hamu 
©bIJIH TIPOBeeHbI UCCeqOBaHHA 9KC- 
TpakTOB H3 O0OeroB MMeHHIbI, BbIpa- 
MLCHHbIX Ha MHTATeJIbHOH CMeCH Ha CBe- 


Sz 
x 
ist) 


? 


Pp 
omuentbueeoca 3a 10 MuH, 


ws 


konuvecmag 
5 


a & 


SG COEF ROIS OMG: Fe 
Anu npopacmanua 


Puce. 3. AxtupHoctb AT@-a3p (Ha cpIpoli 
Bec) B NoGeraxX MUIeHHIbI, BbIPauleHHbIX B 
TemHote (/) u Ha cBeTy (2) Ha pucTHIIMpo- 
BaHHOH Boxe 6€3 MMHEepaTbHOrO MuTaHHA ut 
Ha cBeTy (3) HB TemHoTe (4) Ha cmecn Kuona 


TY HB TeMHOTe. B xkKauecTBe NHTAaTeJIb- 
HOH CMeCH MbI HCMOJIb30BaIH pacTBop Kuona. 

IIpenci apsieHHble Ha puc 3 (KpHBax 3) aHHble CBUETEMbCTBYIOT O TOM, YTO 
B yCJIOBHAX POTOCHHTe3a HW MHHepadbHoro nuTaHua ATO@-a3a B no6erax Han6o- 
Jiee aKTHBHA Ha 6 JeHb mpopactaHua. K 8 WHIO AKTHBHOCTb pe3KO MOHWKaeTCA, 
H 3aTeM IIPOHCXOAHT MejIeHHOe CHM KeHHe K 15 WHIO poctTa. 

Ha puce. 3 (kpuBad 4) IpHBOAATCA pe3syJbTaTbl UCCIeOBAaHHA SKCTPaKTOB 13 
TOOeroB, BbIPaUleHHbIX B TCMHOTe Ha KHOMOBCKOH cmMecvH. HanOoubiiaa ruypo- 
JIMTHYeCKad aKTHBHOCTh ATO-a3pi HaOsojaeTca Ha 5 JeHb MpopacTaHHusA, 3aTeM 
MIpOHCXOANT MocTeneHHoe MaeHHe, MPHYeM AKTMBHOCTb ee CTaHOBHTCA HMxKe 
{upuMepHo Ha 43%) kK 3 jHIO pocta. 

Ha ocHoBaHHM MpOBeeHHbIX HaMH HCCJIeOBaHHH MOMKHO CjlelaTb CJleyto- 
He BbIBOJBI: 

1. IljpH mnpopactaHuu ceMAH NWIeHHUbI B OTCYTCTBHe CBeTa HM NOCTYIMJIeHHA 
M3BHe MUTATeJIbHBIX BellleCTB aKTHBHOCTb AT@-a3bI B 9KCTPaKTax MOOeroB 3Ha- 
YHTeIbHO OOubIUIe, YEM B KOpellikaX MW 9HOocnepMaxX, NpHyuemM HanOovJIblulaA 
AKTHBHOCTb B modere HaOsIOfaeTcH Ha 4 eHb npopactaHusa. K 10 AHO BKUJIC- 
YHTeJIbHO AKTHBHOCTbh AT@-a3bl yMeHblllaeTcaA mouTH B 6 pa3. B Kopeuikax Hu 
sHyocnepmax AT@-a3Had aKTHBHOCTb MIpoABJIAeTCA BecbMa cilaOo. B kope- 
wikax HaOs0aeTCA MOCTeMeHHOe YMeHbINeHHe aKTHBHOCTH c 3 m0 10 jeHb po- 
¢Ta BKJIOUNTeIbHO. B sHocnepMax ypoBeHb akTuBHocTtH AT@-as3pi B TeyeHHe 
10-HeBHOrO pocTa He H3MeHsHeTCA. 

2. B nepBple HH WpopacTaHuA Ha cBeTy B MoOerax PMApOMHTMYeCKAaA ak- 
THBHOCTS AT@-a3bl BOSpactaeT HM JocTHraeT MaKCHMyMa Ha 7 JleHb; IPH 3TOM 
ee aKTHBHOCTb IIPHMepHO paBHa aKTHBHOCTH 4-HeBHOTO 3THOJIMPOBaHHOTO 
no6Oera. K 15 qHIO aKTHBHOCTb (epMeHTa 3aMeTHO MOHMMKaeTcA (B 3 pasa). 

AT@-a3a B moGerax, BbIPalleHHbIX Ha CBeTY, Oo/Iee AaKTHBHA, YeM 9STHOJIH- 
POBaHHBIX. 

3. Ha cBery Hc MpuMMeHeHvem MuHepasbHOro nuTanuad AT@-a3a B moberax 
Han6oulee akTMBHa Ha 6 Jenb, K 15 WHIO AKTHBHOCTb YMeHbilaeTcsA B 3,5 pasa. 
B mno6erax, BbIPauleHHbIX Ha KHOMOBCKOl CMeCH B TeMHOTe, HaOsmOaeTCs 
yBeimueHuve akTuBHoctH AT®@-a3pi Ha 5 Jen. K 15 muro, Tak %Ke KaK WH B pe- 
JbILYULUX BapwawTax onbita, aktuBHocTh AT@-a3bl 3aMeTHO MOHMKAaeTCA. 
o4 
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4. Bo Bcex BapHaHTax OMbITa HaMH ycTa iCBJleHa OHA HU Ta KE 3aKOHOMEP-} 
HOCTb, a HMCHHO — B m06ere K 15 AHIO pocTa akTuBHOCTS A P@-a3bl NOHMKAETCA. 

5. B TemHoTe HW Mp OTCYTCTBHH MHiNepaIbHOrO NMTaHWA, MO HalliHM Npel-f 
MOIOX*KeHHAM, WeicrpyeT AT@-a3a anupa3sHOoro xXapakTepa. / 
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Aoxrnaye Anranemun nayr CCCP 
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BHOXHMH A 


Yaeu-Koppecnongzent AH CCCP C. E. CEBEPHH u H. K. HAFPAJOBA 


OB OCOBEHHOCTAX JEMCTBUA JEPHPA3bI 
®OCGOrJIMWEPMHOBOrO AJIbBAErHA 


Cpeau PakTopos, ONpeseAIOUIHX CKOPOCTb SH3MMAaTHUeCKOM peak, Bax- 
HOC MECTO NIPHHAaIeKUT BOSJeCHCTBHAM, HallpaBJICHHbIM Ha yrHeTeHHe WIM aK- 
TuBalluio dbepMeHta. Martepnasl, HaKONMBIIMIica B JIMTepaType 3a mocueqHee 
BpeMA, MO3BOJIACT CUMTATb, YTO HHTHOWTOPaMH MOLYyT ABJIATbCA HE TOJIbKO 
BelleCTBa HeusHOMOrHyeCKOH MpHpoOAb! (Ab, pasMUHbIe CHHTeTHYeCKHe Cco- 
ejIMHeHHA), HO TakxKe M eCTECTBCHHbIC MpOAYKTHI npeBpawjenui. JlelicrBue no- 
CIeTHAX IpeAcTaBsAeT OCOObIH MHTepec, TaK KaK MOXKET CYKUTb OLHUM 113 
TyTeH perywaluu ckopocteH OMoxuMMYeCKUX mpoleccos. Tak, Hampumep, 06- 
HapyxKeHO, 4TO PAN AHMOHOB, HOPMAJIbHO MPHCYTCTBYIOWMX B KJleTKe, yrHue- 
TaeT aHaspoOHbI TIMKOIU3 B TeMONM3aTaX SPUTpPOwMTOB rony6sa (1). Xopouso 
M3BeCTHO TOpMoOssiiee MeHicTBHe HeopraHHyeckoro doctata Ha 9H3HMbIl MUTO- 
XOHIpuit (7) H,B YaCTHOCTH, Ha CyKIMHeruapasy (°) H WHToxpomoKcuyasy (4). 
Tloqpo6Ho u3yyeHo yrHeTeHHe AKTHBHOCTH erHApasbl rviz0K030-6-cbocdbata non 
WelicTBuemM pana coven (°, °). 


_ Haodmogaa Teyenne peakWMM vIMKOJMTMYeCKON OKCHOpeqyKUHM, comps- 
YKeCHHOH c (boc*opHJIMpOBaHHeM B pa3JIMUHbIX YCJIOBHAX, Mbl OOHApy KHIM, 4TO 
AK THBHOCTb jerugpa3sp1 PGA* cuuibHO 3aBHCHT OT NpHposb! Sydepa. Han6o- 
jee OlaronpuATHoe AeHCTBHe Ha (epMeEHT OKAa3bIBaJ PIMIMHOBbIN Oydep; B Bepo- 
HaJIOBOM uM coctbaTHOM OydepHoM pacTBope ObIJIO OTMeyeHO yrHeTeHHe Jeru]- 
pa3bl, KOTOpoe yflaBaJIOCb CHATb OOaBJICHHeM AMMHOKHCJIOT HW JuNenTHAOB. 
Bocnponu3spegenve peak B OuKapOonaTHOM Oydepe, covlepxkalllemM pa3JIMuHbIC 
KomMYecTBa (ociaTa, NO3BOJIMIO yCTaHOBHTb, YTO MOCeqHHH OKa3bIBaeT yr- 
HeTaloulee BJIMAHHe Ha Jerua~pasy PGA. B sacrosmet paOotre MbI Oouee noz- 
pOOHO H3y4HJIH 39TO ABJICHHe. 

Kpucrasmuyueckuii mpenapat eruzpa3sp! PGA Opi BbIesIeH H3 MBI, KpOvIH- 
Ka HW OUMUeH NO MeTony BaiizeHxepua u fp. (*). Aaa ucnomb30BaHHsA B OMbITe 
KPpHCTaJIbl OTeJIAIH OT MaTOYHOrTO pacTBopa (NH4)2SOq IeHTpHyrupoBa- 
duem np 0° npu 10000 g pacTBopsiM B OXxJa2%KeHHOH OuMCTHIVIMpoBaH- 
aoH Boye. Konwentpaunuio OelKa onpeseamH cnekTpodoTomerpuyecku (*). 
[lepeq HauasioM WHKyOallHH OCHOBHOM pacTBop PepMeHTa, COsepxaBIIHH OKOWIO 
1 mr Geka BI Ma, pasBoquaM O“ANCTHJMpoBaHHO Boson. B KayecTBe ucTou- 
quKa cyOcTpata peakwuu — cocdoriuiepMHoBorO asibyerujya — Opiia CTO 
30BaHa cMecb (bocoTpHo3, NowyyenHad 43 PpyKToso_udocdata mo Metosy Maii- 
prota (°). Konuentpaluio docporpuos onpexeramu mo docdopy, ortienmB- 
Uemyca mocwe wkesounoro ruf~posusa (2°). B ompirax ObIJI HCMOub30BaH KOM- 
vepueckuli mpenapat DPN oxovio 80% uncTorHt. 

3a xooM oKucseHHaA CboctporIMuepHHOBOrO aJIbyerufa CJequIM cneKTpo- 
poTtomeTpHueckH MO HapacTaHHIO KOJIHYeCTBa BOCCTAHOBJIeHHOrO DPN. Peak- 
juio BO BCeX CJlyyadx HayHHaJIM OOaBJIeHHeM (bepMenta. Bonopoyupi T0Ka- 
3ATeIb PACTBOPOB JO OMBbITa, a TaKXKe PeaKUMOHHOM CMeCH B KOHIe HHKyOallHH 
<OHTPOJMPOBaJIH C MOMOLLbIO CTEKMAHHOTO SIeKTPOa. 

Jia moswyseHua HavOoulee BBICOKHX BeJIMYHH AKTHBHOCTH Heragpaset PGA 
OLINHO HCHOub3yIoT OpranMyecKue Oydepbl (TpHsTaHOJamun — HCI (°), Tpu- 
yKcuMeTHaMuHoMetaH (1!)) HH HeopraHHyecKkHe (mupodociaT, opTooctpar), 


* CoKpalleHuA, IpHHATHIe B CTAaTbe: PGA — doctoriumepuHoBplt ambpyzerng. DPN — 


luqboctbonupusuH — HykseoTny. 
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coylep»Kaulve BepceH uM WucTrenH (*, 1). OTH COeMHEHHA OKa3bIBalOT aKTH- 
Bupylomlee jelicrBue Ha Jeruqpasy PGA. Mobi B cBoeli paboTe CTPeMHJIMCh BBI- 


ACHUTbh MIPHYHHY YTHETeCHHA AKTHBHOCTH JerHspasbl H YCMOBHA, MPH KOTOPbIX | 
IlostToMy MbI MpHMe-— 


HANH OMKapOoHaTHO-cbochaTHbI Syhep Oe3 MoOaBJIeHHA CMelMaJIbHbIX aKTH-— 


yYTpavyeHHaA AKTHBHOCTb MOKeCT ObITb BOCCTAHOBJIEHa. 


satopos. Bce pacTBopbl TOTOBHJIMCb Ha OMMCTHJIJIMPOBaHHOH BOLE. 
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Puce. 1. Bananne cbociata Ha peaKunio 
OKHCJICHHA CocorIHWepHHOBOrTO aVvIbJe- 
ruga. I]po6a o6bemom 3 Mua cogepKava: 


Puc. 2. Bauauve WucTtenHa, PrHCTHAM 
Ha WM KapHO3HHa:Ha aKTHBHOCTb /e- 
rugpaspt1 PGA. I1po6a o6bemom 3 Ma 


NaHCO3 95-10-2?M, KH2PO,: J— cogepxkana: NaHCO, 5-10-? M, 
5:10-3 M, IJ —1-10-3 M, II] — 5-10-2 KH2PO,4 5:10? M, coctorpuospr 
M,IV, [Va—95-1073 M, V, Va — 9-10-2 6,0 umom. Ha mpoby, DPN 0,14 mr 


M. ®ochorpuosbr 5,3 u Mow. Ha mpo- 
oy, DPN. 0,14 mr Ha mpo6y, zeruz- 
pasa PGA 0,004 mr Ha mpo6y. Temne- 


Ha mpo6y, gerugpasa PGA 0,007 mr 
Ha upo6y. J —6e3 po6apox, I] — 
no6apseH KapHosuH, JJ] — qo6aBsen 


patypa unxyOauuu 21°. pH 8,6. B npo- 
6p JVa u Va yoOaBmen TuCTHaHH B KO- 
HeYHOH KOHIeHTpayun 5-10-44 M 


ructuguu, /V — poOaBmeH WucTeHH. 

Bce y06aBKH B KOHeYHOM KOHILCHT- 

pauuu 1-10-*M. Temnepatypa uu- 
KyOaunn 22°. pH 8,7 


Kak BugHO u3 puc. | A, TeyeHHe peakUMH 3aBHCHT OT KOHIeHTpalluu He- 
opraHuyeckoro tbocdata. OnTHMaJIbHOM OKa3bIBaeTcs BemMuNHAa 5-10-32 M (J). 
YMeHbIUeHHe STOO KOJMYECTBA B 5 pas MPHBOAUT K YCTaHOBJICHHIO paBHOBecHA 


Ha Ooulee HH3KOM ypOBHe BCJIeqcTBHe HefocraTKa (pocdata (//). CoBepuieHHo | 
HHOW ABJIAeTCA MPHYHHA 3aMeJVICHHA peaKIWHH B MpHCyTCTBHM U3O6bITOUHOLO | 


KouMuecTBa ocdara (5 -10-? M). B stom cstyyae (///) Hanuilo vacTHuHad HHakK- 
THBalluA (epMeHTa, YTO OCOOCHHO 3aMeTHO Ha pe3yJIbTaTax nMepBol MMHYTHI 
MHKyOalun. Takum 0Opa30M, B ONHCaHHBIX YCMOBMAX OMbITa OpToochaT B KO- 
HeuHOH KOHWeHTpalnu 5-10-? M oxkaspipaer yrueraioulee BIMAHHe Ha Jeruy- 
pasy PGA. Ognako ecm B HHKyOupyemyto CMeCb OOaBUTb aKTHBaTOp (aMHHO- 
KHCJIOTY), TO COOTHOMICHHA MeHAIOTCA.Tenepb ONTHMaJIbHOM OKa3bIBaeTCA KOH- 
leHTpattua Pocdara 5-10-? M (puc. 1, Va), aB 10 pas Menbulee ero KOHUeCTBO 
(/Va) HefocTaTouHO JIA JOCTH2KeHHA HaMBbICIIeH CKOPOCTH peaKILMH. 

CosflaeTcsa BreyaTueHnne, uTo cbocaT B OoubUOH KOHMeHTPalluH CBASbIBaeT 
aKTHBHbIe WeHTpbl Aervpasbl, MpenATcTByA ocyulecTBIeHHIO peakuun. Uem 
Ooulbile (poctpata, TeM MeHee aKTHBeH 9H3HM. JloOaBmenue rucTHAMHa UpHBo- 
AMT K OCBOOOKAeCHMIO KaKMX-TO PeaKTHBHbIX TPYNMHPOBOK, BCWeCTBHe Yero 
3HAUHTeJIbHO YBeJIHYHBaeTCA AKTHBHOCTb 9H3UMa (a 3HaYHT, H HeOOXOUMOoe 
o20, 


AA oGecreyeHHA Peak KOJIMYECTBO Heoprannyeckoro docdhata). AKTHBH- 
Pytoulee WeHCTBH€ AMHHOKHCJIOTHI, CKOpee BCero, He OTHOCHTCH MOMHOCTHIO K 
CHATHIO TOPMO3AMLErO BIIMAHHA (pochata. Ee posh MoxKeT 3akmOUAaTLCA B mpe- 
HOXpaveHHH AeruApasbl OT NeHcTBuA Apyrux uuTuOuTopow. Ho yacrb »toro 
BIIMAHMA, KAK BUAHO u3 puc. |, cle_yeT, NO-BUAMMOMY, OTHECTH 3a CUeT B3a- 
MMOJeicTBUA cocdaTa, THCTHAMHa H AKTHBHBIX WeHTpoB Werulpaspt. 


i 
Puc. 3. 3asucumoctb axkTuBHocTu nerugpasst PGA of KonyentTpaun rf hey! 
KH2PO,4 mpu pasmunbix KommuectBax cy6ctpata peakyuu. IIpo6a o6ne- _ 
MOM 3 MJ cogepxana: NaHCO, 5-10-72 M, KH2PO,4: J —5-10-3 M, My 
1] —25-10-3 M, III —5-10-2 M; DPN 0,2 mr na npo6y, erugpasa 
PGA 0,008 mr Ha mpo6y. Bpema unxy6anun 15 cex. Temnepatypa uHKy6a- FS Aaa 
yun 23°. pH 8,5 Qi G2 03 9 


? 
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Hau oOnbiTbl NoKa3aIM, YTO pasHble AMHHOKUCOTH OGaaloT HeOMHaKo- 
BOHM CIOCOOHOCTbIO OKa3bIBaTb 3alUTHOe JelicTBHe, COXPaHAIOUee Ha BbICOKOM 
y POBHE aKTHBHOCTb JerusApasbl PGA.Hanpumep, rivIHH B KoHWeHTpaunH | - 104M 
BOCCTAHaBJIMBaeT AKTHBHOCTH Jlerufpa3bl JIMUIb Ha 5%, B TO BPeMA KaK Takoe 
“Ke KOJIMYECTBO THCTHAMHA MOBbILMAeT YPOBCHb peaKIIMM GOosee eM B TPH pasa 
(puc. 2). Bausnue stToli amMMHOKHCOTHI MpescTaBsAeT HHTepec, TaK KaK OHO 
MOUTH PaBHO JeHCTBHIO SKBUMOJIeKYJIAPHOFO KOMYeCTBa WucTeHHa. Bo3moxkuo, 
4To Hapsyy c —SH-rpynnamu onpeyeieHHy10 poulb B aKTHBHOCTH ernypas3el 
PGA urpaer 4 uMua3z0bHbIM OcTaToK. Kak BUHO u3 puc. 2, KapHO3HH TaKxe 
OKAaSbIBaeT HEKOTOPOe BIMAHHe, HO MeHee BbIPAaxKeHHOe, YeM PHCTHAUH. 

OOHapy2XHB TOPMOKeHHe AKTHBHOCTH Jeruzpaspl PGA GOombuIMMu KOHILeHT- 
‘palluamu cbocdbata, MbI CTpeMHJIHCb ONpeeIMTb, K KAKOMY THITy OTHOCHTCA 9TO 
‘TopMoxeHve. Ec Mexkay cyOcTpaTom peakWHu u tboctaTom cyulecTByeT KOH- 
KYyPeHTHaA 3aBHCHMOCTD, TO AKTHBUPYIOULee BIIMAHHE AMHHOKHCJIOT MOXKHO OBI- 
(JO Obl OObACHUTh OGecreyeHHeM B MX MPpHCyTCTBUH Ooslee JerKoro, GecmpenarT- 
CTBeHHOFO B3aHMOeuCTBHA (poccbormuWepHHOBOrO aJIbernya C OeKOM. C WeJIbIO 
-BBIACHHTb STOT BOIPOC MbI MpOBeIH HHKYOAMMIO NapalesbHO B Tpex Oydepax 
C pa3JIM4HOM KOHIMeHTpalluet cboctbata, H3MePHB CKOPOCTb peak MpH 1oOaB- 
‘JIGHHH BOSPacTaIolHx KOmHYeCTB cbocdhoTpHos. Pe3sybTAaTbI ONbITOB HWJIJIKOCTpH- 
pytoTcd pwc. 3, Ha KOTOPOM MO OCH OPAHHAT OTO*KeHbI OOPaTHble BeMUMHbI 
cKopocTelt peakiMM, mo ocn aOclucc — oOpaTHble BeJIMYHHbI KOHILeHTpallui 
cy6crpata. PacnowoxkeHve KPHBbIX, COOTBETCTBYIOMIMX Pa3JIMYHbIM KOHILeHTpa- 
wuam cboccbarHoro Oydbepa, mMoKa3blBaeT, YTO MEXKy CyOcTpaToM peakIHH U 
dociaToM CyULeCTBY!IOT KOHKYPeHTHble OTHOLICHHS. 

Uem MeHbIUe KOHIeHTpallua cyOcTpatTa peaKkIlHH, TEM CHJIbHee BbIPaxkeHo 
TOpMoxKeHHe. DocorMUepHHOBbIH aJIbqerH, MO0-BHMMOMY, KOHKYPHpyeT 
c (poctbatoM 3a OOJlayaHue onmpeseseHHbIMA aKTMBHbIMM IWeHTpaMH Ha OeJKe. 
AKTHBUPylollad POIb AMMHOKHCJIOT MOXKET 3aK/MIOUaTbCA B 3allHTe STHX WeHT- 
pos or cpoccbara H B OGecneyeHHU Gomee ObIcTporo B3avMoselcTBuA cepMeHta 
c cy6crpatom. B sToM cmyyae BJIMAHHe AMMHOKHCJIOT NOJKHO YMeHbIIaTbCH 
€ MOBbILIeEHHeM KOHUeHTpalun cbocPorsmMuepHHOBOrO asbgerufa. Kak BuAHO 
v3 puc. 4, 2TO JelicrBuTebHO uMeer MecTo. B 6ydepe c KOHHeHTpalneli Ppocdata 
5-103 M 6e3 jo6aBNeHHA THCTHAMHA CKOPOCTh peaKIHM Bbile, YeM B Oydepe, 
cojepxkamem 5-10-? M KH,PO,. Ho sta pasHuta criaxkuBaeTcA 10 Mepe BO3- 
pacraHua KouMuecTBa poctpoTpHos M MpH UX u3ObITKe (23 mou. Ha mpoby) 
ueuesaer Bosce. Jlo6aBeHue rucTHyquHa K OOonM OydepaM BJIMAeT Ha PeaKILHIO 
Tem 6oulblle, YEM HWKe KOHWeHTpallua choccoTpHos. 

Yrueratomlee BiMaAHHe cboc(para 3aBHCHT OT HaJIM4YvA COeAMHEHHH, KOHKYpH- 
PY!OULMX 3a AKTHBHbIe edTpbl Oe/Ka-epMenra. Hecneyuduyeckoe CBASHIBANHE 
tbocata werugpasoi PGA noKa3ano (1), OHO HacTOJIbKO 3HAYHTeJIBHO, UTO TIPH- 
BOJMT K CMCILeHHIO H309JIeKTPHYeCKOH TOUKU OeKa B KHCJIy!0 cTopony. IIpu stom, 
110-BUAMMOMY MOryT OOpaTHMO GJIOKMPMBaTbCA OTeJIbHbIe FPYNMMPOBKU, OTBET- 
CTBeHHbIe 3a mpucoeyuHeHHe cy6crpara. B HacToslmee BpeMA 60JIbIIMHCTBO 


9) 
Q JAH, r 121, Ne 3 o24 


aBTOPOB MIpHHUMaeT, YTO PocorMlepHHOBbIi ableru pearMpyerT Cc Aeruy- 


paso cBoeli albseruvqHOl rpynnoi, 3a vem cyleqyeT ee OKUCeHHe C OOpaso- 
BaHHeM allHJI-23H3uMa. OjlHako Bompoc oO cnoco6e NepBHYHOrO NMpHcoesuHeHUA 
cy6cTpata K JlerHypase He MOKeT CUHTAaTbCA PeLIeHHbIM. 

PasmuHoe cpojscTBo docdormulepH- 
HOBOPO aJIberua HW riMWepHHOBOrO aJble- 
ernjia k Jeruspase PGA yxa3biBaeT Ha 3Ha- 
yeHHe tpocdbaTHOro OcTaTKa VIA MpOUHOCTH 
CBA3H Cc jlerugpa30H. Hexotroppie aBTopbl 
(72, 15) mpeqnosaraioT, YTO NepBHYHAaA CBA3b 
MexK]y erHipa3soh WH cyOcrpaTOoM MOKeT 
OCYILECTBIATLCA Yepes cocdaTHy1o0 rpyn- 
my. Ha6mofapuieeca yrHeTeHHe aKTHBHOCTH 
JeTupa3bl BbICOKHMH KOHILCHTPallMAMH ap- 
ceHaTa aBTOPbI CKJIOHHbI TPaKTOBaTb KaK 
cea ; CeACTBHE KOHKYPeHUMH MexK Ly apCeHaTOM 
u cdbocbaTHoH rpynnon docdormulepHHos 


Ug 44 (npu A560 mp) 


Puc. 4. Buusnve ructuquHa Ha aKTHB- Boro ableruya. AnalorHuHoe sABJIeHHe © 


HocTb Jerugpasbt PGA MpH pasHbIX KOH- yo Ke HaOmloaTbcd M B  MpHcyTCTBHY 


WeHTpaluax cbocporpuos. Ilpo6a o6bemom z 
3 ma comepxKana: NaHCO, 5-10-2 M, OObIINX KOHWeHTpaluu cocdara. 


KH2PO, 5-20-3 M(A)uan 5-10-2 M KakumM 6b! HH Obl] MCXAHH3M YrHeTeHHA 
(B); docdorpuoss:: J—5,7 ymMon. Ha akTMBHOCTH feruypasbs PGA docdarom, 
npooy, Jf — 11,5 umon.ua npo6by, 11J— cay dakT sTOrO yrHeTeHHUA, HaM KaxKeTCs, 


23,0 umow. Ha mpo6y. DPN 0,14 mr ua 
mpo6y, yerumpasa PGA 0,004 mr na MOET CUNTATbCH YCTAHOBJCHHEIM. To, uTo 


npoody. Bpema wukyOayuu 6 mun. Tem- MBI HMeeT eJIO C BJIMAHHeEM HOHOB docda- 
nepatypa unkyOaumu 20°. pH 8,3. 7— Ta, a He MpMMecel, COep*KalllHxXcA B HEM, 
Ges 20GaBOK, 2— AOGaBNeH THCTHAHH GEO MpOBepeHO CJIeLYIOULHM OOpa3oM. 
B KOHCYHOH KOHWeHTpaunH O-10-4 M 

| IIpenapat KH,PO, 6b o6pa6orau 8-oKcu- 
XHHOJIMHOM (14) WWIat OCBOOOKAeHHA OT CUIeEIOB TADKEJIbIX MeTaJIJIOB WM mepe- 
KPHCTaJIM30BaH. BaMAHHe Takoro OUMULEHHOFO NpenapatTa He OTJIHUaOCb OT 
BJIMAHHA HeoOpadotanHoro KH,PO,. Takum o6pa3o0m, JelicrBHe WHcTeHHa 
(M4 THcTHAMHa) Ha aKTMBHOCTH eruapaspt PGA Hemb3a WeuHKOM CBeCTH 
K CBA3bIBAHHIO TAKEIbIX MeTAJIJIOB. 

SalllMTHaA POJIb AMMHOKUCIOT 3akOUaeTCA, MO-BUHMOMY, B OCBOOOX%KJeCHHH 
CYIb@IUAPWJIbHBIX (HIM KaKUX-IM60 [pyrux) PeaKTHBHBIX PpyMM He TOJIbKO 
OT 3arpaASHeEHHH HOHAMH TAXKEbIX MeTaJJIOB, HO M OT ApPyrvX BO3MOXKHbIX 
MHTHOuTOpoB. B KayecTBe TaKOBbIX MOFyT BBICTYNaTb MHOTFHe COuJIM, B3ATHIC 
B OoOuIbIUOH KOHMeHTpauHnH (1°). A3meHeHue COOTHOMIeHMH HOHHOFO CocTaBa H KOH- 
WeHTpalluh cyOcrpata peakWMu H aKTHBaTOpa MOXKET PeryJMPOBaTb CKOPOCTh 
SH3MMaTHYeCKOrO Mpoltecca. 


Mockosckuit rocyapcTBeHHblit yHuBepcuTer Ioctrynua0 
uM. M. B. Jlomonocosa 22 1 1958 
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Aokaayn Akanemun nayrk CCCP 
1958. Tom 121, N83 


XHMHIECKAA TEXHOJIOPHA 


O. M. MAPIYJIHC u H. B. TYJIbKO 


K BOMPOCY O AECTABHJIM3ALMH KYBUYECKON ®OPMbI 
ABYOKHCH WHPKOHHSA 


(ITpedcmaeaeno axademuxom H. B. Beaceoim 22 III 1958) 


7ipyoxucb IMPKOHHA OOslaaeT OU€Hb BLICOKOH TemMepaTypol mvlaBeHua 
(2700°), O(HaKO H3rOTOBJIATh H3 Hee OTHEYMOPHble H3eIMA He yaeTCA, TaK Kak 


OHH paspyliatoTca mp o6«KuHre. 


IIpupoquaa WByOKWCb WHpkoHuA — GOalerenT — KpucTamM3syerca B MO- 


HOKJIMHHOH CHCTeMe, HMeeT HCKax%KeHHYIO KYyOO-TeTpadIpHyuecKy!IO KOOpAH- 


HallHio C TlapaMeTpaMu pemerKu:’ a == Oy +. =O, 2 OC e=—tOne PALL Onde 
3aTeJIH CBETOMPeJIOMJICHHA MOHOKJIMHHOM, ZrO, Ng = 2,20, Nm = 2,19, 
N, = 2,13 (?). pu narpepanuu ZrO, npetepnepaer nomumMopdHoe mpespaure- 
HHe H3 MOHOKJIMHHOH MOJNpUKaLMA B TeTparoHaJIbHylO, NO JIMTepaTypHbIM 
Janu (3, 4), okon0 1000°. Hoselimue qannple yKa3biBaioT Ha TO, UTO 9TOT Me- 
pexo, MpOHCXOUT B TeMMepaTypHOM UHTepBase Y50—1150° (°). 

TlomumMopduoe npeppalleHve ABIAeTCH OOPaTHMbIM HM COMPOBOKaeTcA 3Ha- 
UMTeJIbHbIMH H3MCHCHHAMH OObeMa, YTO MH MPHBOAUT K pa3spyWIeHHio H3LeHA 
mpH HX oOO«kure. 

Ilo mutTepaTypHbIM JlaHHbIM (°), NpH onpeesIeHHBIX YCJIOBHAX TePMHYeCKOH 
o6pa6oTKH MoxeT ObITh NOJyueHa MH TPHrOHabHaA MOAMUuKAaUHA ZrO,, ycuOBHA 
CYULCCTBOBaHHA KOTOPOH elle He YCTAHOBJICHbI BMOJIHe TOUHO. 

Js BO3MOXKHOCTH M3POTOBJICHHA OPHEYNOPHBIX H3AeHH HS ABYOKHCH ILMp- 
KOHHA ee HeOOXONMMO CTAOHJIM3HpOBaTb B KYOHYeCKOH MOANPMKALHH WyTeM 
BBEJICHHA MOOABOK, KPHCTAaJIM3YIOULNXCA B KyOHYeCKOH CHCTeMe H HMEeIOLIMX 
OOJIbIUHH MpOWeHT TeTepONnOJIAPHbIX CBAZeH, YeEM CaMa JIBYOKHCb IMPKOHUA 
(°). Jia craOuinzalun JBYOKHCH WHpKOHHA B KyOMYeCKON MOLMDUKANH Obl 
ompo6oBaH px WoOaBok, OfHaKO M0 MocweqHUM padoTaM, HauJIyUWIHMH Ceqyer 
cuuTaTbh OOaBKH CaO u MgO (°, %). 

Jlo nocmeqHero BPeMeHH CUMTAaOCb, YTO CTAOMJIM3alHA BYOKMCH WHpkKOHHA 
B KyOMYeCKOM MOAMUKAaLMN ABJIAeTCH CTOHKOH MpH BCex TemmepaTypax. O- 
Hako pa6otamu J[pio3sa, Oxenna u Bpayna (*) u Turners u To6epa (°), mpose- 
JICHHbIMH B TIOMOLLbIO BBICOKOTeMNMepaTY PHOTO PeHTeHanaJIH3a, YCTAHOBJICHO, YTO 
JBYOKUCb WHPKOHUA, CTaOMIM3HpOBaHHas OKNCHIO MarHHA B KyOuYecKol Pope, 
jlecTaOHH3UpyeTCa IPH JWHTebHOM HarpeBe B HHTepBaJle Temnepatyp 1100— 
1400°, a no anHpim Kesepa u Anazpeesori (°), NOJyYeHHBIM C MOMOLLbIO WHJ1aTO- 
MeTpHyecKoro MeTOa,— JecTaOnsH3supyerca Taky%ke JBYOKHCh WHPKOHHA, CTa- 
6uIH3NpoBaHHasdA B KyOuyeckoli tbopme myTeM BBeseHHA BOOaBKU CaO. 

Tipu mpopeyeHuu HacToaulero HCCIeLOBaHHA OblIa U3rOTOBJeHa TBYOKUCb 
IMPKOHHA, cTaOHIM3UpOBanHasd BBexeHHeM oT 10 fo 30 Mom.% CaO u or 14 
no 35 mom.% MgO. Cra6niH3alvaA JBYOKMCH WHpKOHHA MpPOW3BOMM ach Kak 
pH WiaBJieHHv C yKa3aHHbIMH OOaBKaMU B AyroBol meun, Tak M MPH kepa- 
MHUeCCKOM CII@KaHHH TOHKOMOJIOTBIX CMeceli B TOpHe C He(PTAHbIM OTOMNJICEHHEM 
mp 1750° c BpIepxKOl Mp KOHeUHON TemnepaType B TeyeHHe 6 Yac. 

Kak moKa3aiH mnerporpapuueckne HM peHTreHorpaduyeckne HCC/eOBa- 
HiaA*, JBYOKUCb IMpKOHHA C BBexeHHeM Ao6aBoK CaO u MgO B yKasaHHbIX KO- 


* Peutrenorpaduyeckue ucceqoBanna BbINomHeHBI b. #1. Cy xapeBCKHM. 
aie 
JL9O 


Q* 


Ta6nuna i 
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@asz0Bbili cocTas oOpa3yoB cTa6uu3upoBanHoH ZrO, nocwie oTxKura pu 1200° B TeyenHe OO yac. (MO JaHHbIM MHKPOCKOMMYeCKOrO HCCJleJOBaHHs) 
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JimuecTBax OblJia MpescTaBsieHa Ky- 
6uyecKOH (pOpMOl Kak TocJe M11aB- 
JIGHHA, TaK WH mocwe ciekaHHA. 

V3 mogroroBJIeHHbIX TaKHM 
o6pa30M MaTepHaJloB ObLWIM M3ro- 
TOBJICHbI OOPa3iibl B (PopMe KyOoB 
c peOpoM 30 MM H ILHJIMHIpOB BbI- 
coToli WH jMamertpamu 20, 25 u 
36 wm. Jia u3roToBseHHA OOpas3- 
OB mosyueHHad B KyOMYeCKOH 
cbopMe JByOKHCb WHPpKOHHA MO]- 
Beprallacb JpoOsIeHHIO H H3MeJIb- 
YeHHIO JO BeJIMUHHbI 3epHa << 2B. 
TlomyyeHHble  TOHKOMCMepcHple 
MOPOWKH  YBJaxKHAMCb BOOM 
(5—6%) c RoOaBKo 1% caxapo- 
3bl H WpeccoBayHcb NO aBule- 
Hvem 600 kI/cm?. O6pa3ubI 06- 
*KuHralaMch mpH 1750° c_ Bblepx- 
KOH pH 9TOH TemnepaType 6 yac. 

IIpopepka qa30Boro coctTaBa 
OOO2%XKKEHHEIX OOPasllOB, MpOH3Be- 
J[@CHHaA MUKPOCKONHYeCKHM MeTO- 
JOM, NOKa3aJla, YTO OHH MpekcTaB- 
JIGHbI KyOMueCKOH MOLUUKalHeH 
JBYOKUCH IHpKOHHA BO BCeX CJy- 
yanHX 3a HUCKJIIOUGHHEM COCTABOB C 
10 mon. % CaO u 14 Moa. % MgO, 
re B KomMYecTBe < 1% oO6Hapy- 
»KeHa MOHOKJIMHHad MOsHpHKa- 
mua ZrOz PeutrenorpadbuyeckuM 
aHaJIH30M YCTaHOBJIeHO HasMuNe 
BO BCeX OOpa3llaX TOJIbKO Ky- 
OuyeckoH MoguuKauHH ZrQOz; 
BO3MOXKHO, YTO MOHOKJIMHHAA MO- 
qupukalusA He 3ac=pHKCHpoBaHa 
Olaroqapa ee MaOMy KowHUe- 
CTBY. 

B cBa3HC TeM UTO JecTaOusH- 
3allMa KyOMYeCKOH CopMbI JBy- 
OKHCH IWHpKOHHA, 0 NIpHBeeHHbIM 
BbILIe JIMTepaTYPHbIM J,aHHbIM, 
mpoTeKaeT KpalHe MeJJIeHHO,H B 
onmpeeJIeHHOM TeMIepaTyPHOM 
MHTepBasle HaMH Ob mpoBeyeH 
OTKHr paHee OOOKKCHHEIX MPH 
1750° o6pa3u0B mpu 1200° ¢ BpI- 
JepxKKoH pW STOH TemmepaType B 
TeueHne 50 ac. 

Pe3yJIbTaTbl meTporpaduue- 
ckoro HM _ peHtreHorpaduyeckoro 
MCCJIEQOBAHHH OTOXOKEHHBIX IPH 
1200° o6pa3n0B mpuBezeHbt B 
TAGs.» LH, 25 

M3 mpHBeeHHbIX aHHbIX BHI- 
HO, UTO CTeNe€Hb pacnaqa TBepybIX 
pacrBopos CaO — ZrOz un MgO — 
—\-ZrOz 3aBucHT oT cocTaBa 


« 


Tha ©. tea 2 


Pa3oBbili CocTaB MaBeHHbIX CTaOMAM3HPOBAHHIX OOpasuoB Noce oTKUTA pu 1200° p 
TeueHHe 50 yac. (NO JaHHbIM peHTreHaHasH3a) 


KounuectBo a Ky6u4. 
Tlo6aeKa sce Nh Pasosplli cocTaB o6pasua se ne UetkoctTb HHH Pou 
ee a ee ee ee oe eee Gees So 
CaO 10 Ky6nu.: Moqu@uKalua, mo- 5,10 Pa3mbiTbie Ouenb 60sbI0K 
HOKJIMH. MOAMMUuKalHA 
(<25%) 
16 5,14 |Caerxapazmpitpie| Cpequnit 
20 by il} Uerxne Hesnayutevibublit 
28 5,14 | Ouenb verKue » 
MgO 14 Ky6uu. moqupukayna, mo- 5,08 Pas3mbiTble Ouenb Oop 0H 
HOKJIHH. MOJMuKallnA 
(25 —50%) 
20 5,07 Pasmpitbie » » 
25 5,07 |Heckospbko MeHee Bob wok 
pasMbiTbIe 
35 5,06 To xe SHaunTebHbIIi 


{IpumMeuanne. Konnyectso MoguduKaunit ZrO2 yctavaBMBasocb NyTeM cpaBHeHua 
MCCJIeLYeMbIX COpaslcB C NPHTOICEJeHHBIMH paHee 2TaOHAaMH. 


WOOaBKH WH KOHIeHTpaluu TBepforo pacTBopa. YcMOBUA MpeABapuTebHOH Tep- 
MHYeCKOH COpaOoTKH MaTepHavIOB (MaBJIeHHe WIM CMeKaHve) MOUTH He OTPa- 
*KaloTcd Ha Mpollecce JecTaOuH3allun. 

Tak, WIA TBeEPIbIX pacrBopoB CaO — ZrOe uacTuuHad RecTaOusmusalluA Ha- 
OmoaercnA IIA BceH CepHu COpasloB, IPHYeM KOJIMYeCTBO MOHOKJIMHHOH MOJM- 
(buKallun YMeHblUlaeTCA MO Mepe BO3pacTaHHA KOHIeHTpalluu TBEpAoro pacTBopa 
oT 10 no 28 mon. % CaO. Jina TBepabIx pacrBopoB MgO — ZrOz Ha6smroqaeTca 
TaKaw K€ 3aKOHOMePHOCThb, KaK HW B CepHH OOpa3lloB, cosepxauiyx CaO. O7- 
HakO KaK MHKPOCKOMHYeCKHM, TaK HW peHTreHOrpadPuyecKHuM MeTOJOM (HKCH- 
‘pyeTCA 3HaUHTeIbHO OONbINee KOJMUeECTBO MOHOKJIMHHOM MOLM@uKawHH ZrOs, 
4eM B COOTBETCTBEHHbIX OOpasllax TBePbIX pacTBOpoB CaO — ZrOz. XapakrTep 
pacnajla TBepybIx pacrBopoB MgO — ZrOz HHO, 4eM WIA TBEPAbIX PaCTBOPOB 
CaO — ZrOz. B nocmeqHem csryuae NOABJICEHHeE MOHOKJIMHHOH MoOAupuKalLHH 
ZrOz HaOs0aeTCA MO], MAKPOCKOMOM B BUe AHH3OTPOMHBIX YYaCTKOB C He3Ha- 
YHTeJIbHbIM J[BYMPeJIOMJ€HHeEM B MOHOKpHCcTasax KyOuyeckohH ZrOz. Pasrpa- 
HHUMTb 9TH Be (a3sbl Oe3 aHaJIM3aTOPa HEIb3A: MOKA3AaTeJIb CBETOMPeJIOMJICHHA 
H30TPONHOM YaCTH KPHCTAaJIJIOB BECbMa OJIM30K K CpeHEMY MOKa3aTeJIIO CBeTO- 
IIPeJIOMJI€HHA AHH3OTPONHbIX YUaCTKOB, H YeTKOM FpaHHIbl MexkAy HsoTpon- 
HbIMH HM AHH30TPOMHbIMH yuacTKaMH HeT. 

B MarHesHaJIbHbIX TBeEPbIX PaCTBOPAaX MPH UX JecTaOHIM3saNH 3epHa paHee 
H3oTponHon ZrOz mpuoOperatoT arperaTHy! MOMAPH3allM1o U CTAHOBATCA MOJy- 
NpospauHbimMu, OarofapaA OoMbUIOMY KOMMYECTBY MesbYaHUIUX BbIeeHHK, O4e- 
BHUIHO, cBoboqHOH MgO. AnasoruuHoe saBsieHHe HaOwOaeTCA pH H3ObITOUHOM 
(cBpime 25 mom. %) cozepxannu Mg B oOpasilax, NOJyYeHHBIX MiaBJIeHHeM. 

OyHako cyulelyeT OTMETHTb, UTO HH B OJHOM H3 OOpa3lOB HCC/JIeAOBaHHbIX Ce- 
pu TBepALIX pacTBOpoB He HaOMOJalOcb MPM AaHHbIX yCJIOBMAX IKCHepHMeHTa 
NOHO JecTaOHM3aluu: OOpasyrollladcd MOHOKJHHHaA (popma ZrOz He BbIje- 
JIACTCA B BUe OOOCOOEHHOHM (ba3bl C XAPAKTePHbIMH JIA Hee OMTHYECKHMH KOH- 
cTaHTaMH, a, M0-BHJUMOMY, TeCHO CBA3aHa C KpHCcTaIMYeCKO peleTKOH KyOu- 
yeckoH ZrOz. 

Haauune bona WM HeveTKOCTb JIMHUM Ha PpeHTTeHorpaMMax JecTaOuJIM3Hpo- 
BaHHbIX OOpa3slOB Takx%Ke YKa3biBaeT Ha 3HAUMTeJIbHbIC UCKaxKeHHsA B CTPOCHHH 
KpUCcTaJMuecKOH peweTKH KyOnYecKOH ZrOs. 

B pes3yabtate mpoBeeHHOrO UcceMOBaHUA C MOMOLIbIO NeTporpadHuyeckoro 
WM peHTreHorpaduyecKoro MeTOAOB MOLTBeEpxXAeHbI WaHHble O pacriaye TBEPAbIX 
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pactBopos MgO—ZrOz, ycTaHOBJIeHHble paHee MpH IpHMeHeHHH MeTOsa BBICOKO- 


TemuepaTypHoro peHtreHanasusa (°,*). HoxrBepx yen Takxe paciay TBepAbIX | 
pacrBopos CaO — ZrOz, ycraHOBJIeHHbIM BepBble AHaTOMeTpHYeCKHM MeTOJOM 


Kenepom wu Axngpeeson (%). 

Ha6.oyaemoe pa3imune B KONMYeCTBe OOpa3z0BaBleHCA MOHOKJIMHHYeCKOH 
mMolupuKaiuu ZrOz mpH pacnaye TBepAbIX pacTBopoB CaO — ZrOz u MgO — 
ZrOz, a TaKXKe B XapakTepe pacnaja ITHX JBYX TBeEPAbIX PaCTBOPOB, BO3MO2KHO 
O6YCOBJIEHO TEM 2Ke IIPHYHHAMH, KOTOPble OMPeeMAIOT pasJIMYHbIM M€XAaHH3M 
00pa30BaHHA TBeEpAbIX pacTBopoB CaO u MgO B ZrO. 

Tak, no anHpm Kenepa u Tonunon (1°,1!), oOpasoBaHve TBepAbIX PacTBOPOB 
B cucTteme CaO — ZrOz ujer yepe3 upkonaT CaZrOs, a B cucteme MgO — ZrOz 
MyTeM HemocpeAcTBeHHOrO OOpa30BaHHA OrpaHwyeHHOorO TBepsoro pacTBopa 
MgO s ZrO:. Ilo reopun, npeqoxenHok J[urmesiem u Todepom (°), BOSMOKHOCTb 
oOpas0BaHA COCAMHEHHH B OMHAPHbIX CHCTeMaX H UX CTAaOWJIbHOCTb Onpejea- 


YOTCA Pa3sHHYHAMH B BeJIMYHMHAX CHJIOBbIX mOvIeH ABYX OKHCJIOB. Ilo AAHHbIM © 
3TUX ABTOPOB, HYOKHHH WpeeJI BOSMO2KHOCTH o6pa30BaHHA coeHHeEHHA OTBeUAeT | 


BeJIMUMHe, HEMHOLO peBbliuatole 0,3, H MO Mepe pocTa 9TOH BeJIMUHMHbI CKJIOH- 
HOCTbh K OOpa30BaHHIO COeCAMHEHHH yBeJIMUMBAaeTCA. 

Jia cucrem CaO — ZrOz u MgO — ZrOz yKa3aHHble BeEJIHYHHbI PaBHAIOTCA 
CooTBeTcTBeHHO 0,62 u 0,33, YTO ONpemeAeT 3HAYHTEIbHO OOJbIIYIO CKJIOHHOCTh 
K OOpas0BaHHIO COeAHHEHHH JBYOKHCH WApkKoHHA c CaO, uem c MgO. 

Ilo aHHbIM Tex 2%Ke aBTOPOB (°), OOMbUIaA CTOHKOCTb TBeEPAbIX PaCTBOPOB B 
cucreme CaO — ZrOz mo cpaBHeHuto c cuctemonh MgO — ZrOz Moxer ObITb Tak- 
Ke OObACHeHa GOoee BbICOKHM MPOIeHTOM TeTepONOJIAPHbIX CBA3eH y CaO 
(79%) mo cpaBHeHuio c MgO (73%). Ilo qanHpm Ilopapenuprx (17), MpoleHTsl 
rereponowapHocTnH jvia CaO u MgO morytT Obirb NpHHATHI COOTBeTCTBeEHHO 90 
u 78%. 

[IpupeyeHuble BbILe COOOpaxkeHHA COrsacyloTCA C MOJIYYeHHbIMH B HacTOs- 
meH pa6oTe JaHHbIMM O OOJIbIIeH CTaOHJIbHOCTH TBEPALIX PaCTBOPOB B CHcTeMe 
CaO — ZrO, no cpaBHeHulo c cuctemon MgO — ZrOQOs. 

IIpopeyeHHble HCCIeIOBaHHA YKa3bIBalOT Ha CJIOXKHbIM MeXaHH3M pacmasla 
TBEPAbIX PaCTBOPOB H Ha WesecooOpa3sHocTb ero JaJIbHellero H3yueHHA. 


Bcecow3Hbl Hay4HO-HCCeMOBaTeIbCKHK Tlocrynuao 
HHCTHTYT OFHeymopoB 1 III 1958 
r. XapbKoB 
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Jorazayp Akanemun nayr CCCP 
1958. Tom 121, N 3 


PEOJIOPH A 


JI. M. JIEBHHA 
O JOrOBCKOM KOMILJIEKCE PYCCKOM NJIAT®OPMbI 
(ITpedcmaeaeno akademuxom H. M. Cmpaxoeeim 31 III 1958) 


Ilupokoe passputue B npezenax Pycckoli naatcbopMpl peBHux HemMeTamop- 
(PH30BaHHBIX OCaOUHBIX OOPas0BaHHt ABJIAeTCA B HaCTOMUee BPeMA YCTaHOB- 
JICHHBIM (akTOM, 

JleranbuHoe w3yyeHHe MHOTOUHCJIeHHBIMM HccsleqoBaTesamH (2-6, 8) oryesb- 
HbIX Pa3pe30B STHX OTJIOXKeHHH MO3BOJIAe€T MPOW3BeCTH comocTaBJIeHHe HX OT 
Tlogomuu fo Ypasa, ocHoBaHHoe Ha nomoxeHuu B. M. Kennepa o Tom, To 
OHH WM TOT %e CTpaTurpaduyeckhit NOPANOK 3aleraHHA CBUT, OMMHAKOBbIX M10 
cBoemy lerporpatwyeckomy cocTaBy MW MMEeIOUMX XapakTepHble OCOGeHHOCTH 
CTPOeCHHA, XOTA ObI B yaJICHHbIX pyr OT Apyra palonax, JlaeT Bce OCHOBaHHA 
CUHTaTb 9TH CBHTbI OLHOBO3PaCTHbIMH OOPa3s0BaHUsaMH (?). 

J{pepune ocayounble oOpa3oBaHHna Besopyccnu, sameraioulwe MexK,y Kpu- 
CTaJIJIMYeCKHM OCHOBAHHeM HM TOBCKHMH CJIOAMH HWKHEFO KeEMOPHA, Ha3BaHHble 
TY. X. J[uxenuireliuom «orqoBCKHM KOMIJICKCOM», PaC4JIeCHeHbI HaMM Ha TPH 
CBUTbI — FOpOOKCKy!0, OpWaHCKyIO WH MMHCKYIO, leTaJIbHO OMHCaHHbIe pa- 
Hee (°). 

Topoyokckaa CBUTa — MOJIeBOIIMAaTOBO-KBaplleBad, COXKeHA PO30BbIMH HU 
KPaCHO-PHOJIETOBbIMH MeJIKO-, Cpe{He- H pa3HO3ePHHCTbIMH TeCuaHHKaMH, 
BHH3y C mMaukaMW riHH. Beckpbitax MowlHocTb 159 Mo. 

OpulaHcKanad CBHTa — KBaplleBad, CuIO*KeHa CpelHe- HM MeJIKO3ePHHCTbIMH 
KPeNKHMH JO CAMBHbIX H PbIXJIbIMH TeCUaHHKaMH C KaOJIMHOBbIM KBapIleBbIM 
pereHepallHOHHbIM ILEMeHTOM HM XapaKTePHbIMH XKee3HCTHIMH KaCMKaMH BOKPYT 
3epeH. MomHoctb 125—320 M. 

IIuuckad CBHTa — MOJeBOUIMAaTOBO-KBapleBad, MmpeycTaBsleHa MecTpbIMA — 
KPaCHOBaTbIMH H 3e@JI@HO-CepbIMH — MeJIKO3CPHHCTbIMH MeCdaHHKaMH HU aJleBpo- 
JIMTaMH C TJIMHHCTbIM H JOJIOMHTOBBIM IeMeHTOM. CoyepxKHT BKJIOUCHHA PaeK, 
rIHH, KBaplla H KBaplluTa. 

B Boctrounok Boanuu u Ha Tloxonau eH ApeBuue ocaou- 
HbIe€ OTJOXKeCHUA 3aeraioT, Kak HU B Beslopyccuu, Mexky KpHcTaJJIMYeCKHMH 
mopokaMu WM FOBCKUMM COAMM HWKHero KemOpua. IIpexcraBeHb onN B Bo- 
crouHolt Bost CBUTOM KBapIeBO-MOJIeEBOUINMATOBLIX TeCuaHHKOB C OOJIOM- 
KaMH OBPYUCKHX KBapIMTOB (MOLLHOCTb 625 m), a Ha [logon rpyOosepHUucTHIMH 
apKO30BbIMH NeCuaHKaMH C MpOCJIOAMH PIMHHCTHIX CJ1aHIleB — O/bYeaeBCKMH, 
JIOMO3OBCKHH MW HpakJIMeBCKHH TOPH3OHTHI. 

Tr. X. J[uKenmrein conocraBsaeT 3TH OTJIOXKEHHA, MO MOMOAREHMIO B Pas- 
pese M JIMTOJOrM4ecKOMy CXOJCTBY, C BepxXaMH JOrMOBCKOrO KOMMIeKCa — TIMH- 
ckoH cBuTon Benmopyccun. 

B Oacceiine p. Poppi, no qanHpim O. B. Kpauienunnukosoi (*), ApeBune 
ocajouHbie o6pa30BaHua — pucpelickue — mpescTaBseHbl (CHU3y BBepX) Talll- 
KOBCKOH, ropOalleBCKOH, H3ACMaBCKOH M YUIMIKOM CBHTaMH. 

TalkopcKad CBHTa 3aleraeT Ha KPHCTaIM4YeCKHX Moposax. Cu1ox%KeHa po- 
3O0BbIMH, CepbIMH KM KPaCHOBaTbIMH MeJIKO- HM TOHKO3@PHHCTHIMH KBapl\eBbIMH 
PHIXJIbIMH TeCUaHHKaMH C MpoOcdOHKaMH aJIeBpOJIHTOB. 

Top6amescKant CBUTa MpescTaBleHa NecTPbIMH — OyPbIMH, CepbIMH, PO030- 
BbIMH — CpefHe- MH KPYyMHOSePHHCTHIMH MJIOXO OTCOPTHPOBaHHbIMH MOJICBO- 
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UIMaTOBO-KBapIeBbIMH MeCYaHHKaMH C MpOCJOAMM aJIeBPpOJMTOB HW aprHJJIMTOB 
H TasibKOH KBapla, TpaHHTa H OBPy4CKUX KBapILMTOB. 
VisaciaBcKat CBHTa CJIOXKeHa MeTaMOpPH30BaHHbIMH 9pPPy3HBHO-ocafou- 


HbIMH OOpa3s0BaHHsAMH. 

Yumuckas CBHTa CJIO%KeHA APFHJIJIMTOBbIMH TVvIMHaMH HM NecYaHHKaMy. 

Boe 3aseraioT OTJIOKeHHA HWXKHeETO KeMOpHA. 

JluTomoruyeckH H 110 MOJIOXKeHHIO B pa3spe3ze TaIKOBCKaA HW ropOalleBckas 
CBUTbI XOPOMIO COMOCTAaBJIAIOTCH C OpWiaHCKOH mM MMHCKOH cBuTamH Besopyc- 
Cun. : 

Bpuuerexayue s:ppy3HBHO-OCaOuHble OTJIOXRKeCHHA M3ACMABCKOM CBUTbI AB- 
JIXIOTCA HOO HavOosee MOJIOXbIMH COpas0BaHHAMH JOPOBCKOrO KOMIIIeKCca, 


CepdobcK 


Lenmpanbnele [¥ SQN. CKNOF 
Genopyccun p.lopbtb  odonua —padonel 10. Ypon@ 
2 & Cm Cis Goneo-_ & 
Cm, " Gms aww & LM = S be Ypanccrud Sy 
Sm WWy Ss ‘ SE 
"FY $ SS = QZAssss paion 88 
SA TZ sss SA8 S88 day ORSE 
3S LZ S Rss SS NINES : ES 
3A Was Sse. false 
SQ aS &&V 88s pit Se 
—— & + +35 Bos aS 
8 = ~S SHS wo SS Pete 
Ss = & SSS & S88 RSF) 
= 8 OSs na SS 
=a 8 SP RSIS 
= S SSS 2 $s ues 
SES S ess 8 . 8&8 ¢ & 
« Mm SESS 243 
3 i SAFE Sa 
4 Sai ! S 
Hq of Rea Ze . ee Sx 
/ S 
S aa, eis ESSN SSSlllh 
++ 3 a < 
=> Ole S88 
Puc. 1. Conoctapmenne pa3pe30B orgoBcKoro KommueKkca. J — Toma AONOMUTOB, aprusia- 


TOB MH NeCuaHHKOB, 2 — ToONMMIa PlayKOHMTOBLIX IeCUaHHKOB, 3 — KpHCTadIMyeCKHe MOpOgH, 
4 — MMHCKas CBuTa HW ee aHavloru, 5 — OpmaHncKas CBHTa H ee AHaNOrM, 6 — roposokKcKad CBUTA 
H ee aHaJiorn 


OTCYTCTBYy1OW,MMH B Besopyccun, HOO CHHXPOHHUHbI TYPOTeHHbIM MeCuUaHHKaM 
paionua Crapo6una, Bo3pacT KOTOpbIX JlaTHpyeTCA Kak TOBCKHH. 

Bak @-Hayp. awl b Hb x 0,6.J1.a,c.1)A.x > Ply C CKO Siesta tant, DeQup dias 
HanOoulee J PeBHHMH OCaOUHbIMH OOPa30BaHHAMH, 3asleralolulMMH MexKy ma- 
JICOHTOJOPHYeCKH OXapaKTePH30BaHHbIM HW2KHHM KeMOpHeM HM KpMcTaM4e- 
CKHMM MOpoaMH (byHaMeHTa, ABJIAIOTCA OTJIOMKCHHA PEAKMHCKOLO KOMIMUICKCAa.. 
Ilo yanHpm A. B. Konenuosnya (*), sta Toma cOx*KeHa NOMeBOLIMATOBO- 
KBaPlIleBbIMH eCYaHHKaMH C TVJIMHHCTO-JOJIOMHTOBbIM Il€MeHTOM HM PiMHaMii 
C MPHMecbIO IOJICBOLIMATOBO-KBaplWeBOroO aJIeEBPHTOBOTO MaTepHawia. 

Orlox%KeHuA 9TH MpocmexKuBaioTcx B IloBaposcKoli, BoencKoi, Cepmyxos- 
ckoH u KanyxcKol ckBaxKHHaX H XapakTep HX XOPOIIO BbIepxKUBaeTCA. 

Ora Tova 10 MHHepasorMyecKOMy COCTaBy HM MOJIOXKeHHIO B paspese co- 
NOCTaBJIAeTCH HAMH C TIMHCKOH CBHTOH Besopyccuu, ropOawescKoh CBHTOH. 
p. Topprub uv aHasoramu ee na Tlogonuu u B Boctouxnol Bompinu. 

Monmas, 0 1000 mM, Toma ApeBHUX OCaNOUHBIX OOpas0BaHult pasBUTaH B. 
Pa3zsaHo-CapaTOBCKOM nporn6e. 

Oro cepfoOckas cepua, KoTOpas, no JaHHbM MV. E. TMocrunxosoii (4), pac- 
WJIEHACTCA Ha TPH TOJMNH: TOUULY HWKHHX KDPaCHOIBeTHbIX MeCUaHHKOB: 
(B. C. CokouloB Ha3biBaeT e€ KaBepHHCKOL (*)), TOMMY riayKOHHTOBbIX mecua- 
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HHKOB H TOJIMLY JOJOMHTOB, aprHJIHTOB_ HM mMecuaHHKOB (mauedMcKaad no» 
B. C. Cokomosy (*)). 

HWKHEH TOVJIMe KPACHOIBeTHBIX MeCuYaHHKOB, 3asleratouleH wa KpucTas-. 
wMYeCKHX Noposax JokemOpus, H. E. Tlocruukopa Bpienser 2Be noxrosuu.. 

HwxkHAA NoAToMMa KBapUeBbIX MeCUaHHKOB COKeHA KPacHO-GypbIMH, po- 
SOBbIMH HJIH MATHHCTbIMH rpyOo-, cpefHe- H MeJIKO3e€PHHCTbIMH KPeNKHMH JO: 
CJIMBHBIX HW PbIXJIbIMH leCUaHHKaMH C KBapIeBbIM PereHepallHOHHHIM IeCMCHTOM: 
WM XKeJIE3HCTBIMH KaCMKAMH BOKPpyr 3epeH. 

BepxuaaA nogTouia KBapWeBO-NOJEBOWNMATOBLIX NeCuaHHKOB MpeqcTaBseHai 
NleCTPbIMH — KpaCHO-OypbIMH, (HOJIETOBbIMH, OpPaHXKeBbIMM MH MATHHCTHIMH. 
Pa3HOSePHHCTBIMH MeCuaHHkaMH, FpaBeJIMTaMH, KOHTJIOMepaTaMH MH pexe ap-- 
rHJJIHTaMH. 

Kak BHHO M3 TIpHBeeCHHOM XapakTepHCTHKH, HWKHAA TOMA KpacHOUBeT-. 
HbIX NeCUaHHKOB HE TOJIbKO B OOWIMX YepTax, HO H B JeTaAX CXOJHa C OpuaH- 
CkKOH H MHHCKOH cBuTamH Besopyccun. 

Heckoubko Oosee rpyOpili MaTepHa cepyo6cKoro paspesa cBUeTeBCTBYeT” 
© Oovulee OIM3KOM MOMOKEHHH YTOTO palioHa K OOsacTH CHOCAa. 

Jipe Bblllesexallve TOJMH MpeAcTaBsAloT co6ol, m0 Bcei BepoxATHOCTH,. 
BepXHue UWIeHbI AOTAOBCKOrO KOMMVJIeKCa, OTCYTCTBYIOULHe Ha 3amayle B MeHee- 
NOrpy2KeHHbIX yuacTKax MJlaTPOpMBI. 

OrsoxeHHA cepyo6ckoro Komyviekca HM. E. Ilocrnuxosa (°), B. C. Coxouos. 
wu 1O. K. J[3sepanoscexun (7), B. M. Kenep (*) & ap. conocraBatoT C HYDKHeli 
OaBuHcKoH cBuTOH Boumro-YpambcKonw o6smacrH. 

3. I]. Wpanopa u K. P. Tumepra3suu cuntTaioT «HWKHeOaBJIMHCKHH WHKI»- 
aHaJIOrOM BaJiqaicKoro KommueKca IIpu6asruKu. 

Han6Oousreee NOWHbIN pa3spe3 OaBJIMHCKOH CBHTbI, 10 WaHHbIM JI. M. Comon- 
toga (8), BCKpbIT B ckBaxkuHe Mcepranoso. IIpeyctaBseHa OHa BHH3Y MayKoL 
(28 M) KpaCHOIBeTHbIX MOJICBOLIMATOBO-KBaplleBbIX MeCYaHHKOB (3aseraeT Ha 
KpHcTaMueckKuX Nopokax cyHaMeHta), BbILIe — maukKOH KpaCHOIBeTHBIX 
JOJIOMHTOBO-TepPpHTeHHBIX MOpoy (82 Mm), Tose (286 M) KpaCHOMBeTHbIX UYHCTO> 
KBaplleBbIX MeCYaHHKOB H BbILIe JBYMA NauKaMH CepOUBeTHbIX MOpo — mau- 
KOH mepecauBaHHA aprHJIHTOB, MOJIEBOLINATOBO-KBapIeBbIX MeCUaHHKOB H” 
aJICEBPOJIMTOB WH WaduKOH apKO30BbIX MecuaHHKOB (61 M). 

JI. ®. ComOHIOB OTHOCHT HWXKHHE TPH MauKH K HHKHCOABJIHHCKOH, a BepxX- 
He JIBe — K BepXHeOaBJINHCKOH CBHTAaM. 

ConoctTaBsieHHe yKa3aHHbIX Tpex Mayek C paspe3om CepyoOcKa noKasplBaerT, 
YTO TOJIULa UMCTO KBapIleBbIX NeCUaHHKOB €CTb aHaJIOr HHXKHEH KBapWeBOH NOL-- 
TOMMH CepoOcKa, KOTOPylO MbI MapaJJieHu3yeM C OplaHcKoH cBHTOH Bewo- 
pyccuu. Tora HM KHeseKallylO TOMY MOJIeBOWIMAaTOBO-KBapleBbIX MeCuaHH- 
KOB, OTCYTCTBYIOILYIO B Cepso6cKe, MOXKHO Mapa JeM30BaTb C TOPOMOKCKON CBH- 
Toh Besopyccun. 

Bepxuel apKo30Boli TOMUM, MoBceMecTHO pasBuTou oT Tlogommu u Bown 
mo Cepqo6ckKa, 3ecb HeT, CCIM NpaBHJIbHO OTHeECeHHe ABYX BepXHHX MOJeBO- 
[MaTOBO-KBaplleBbIX TOJII, K BepXHeOaBJIMHCKOH CBHTEe. 

Auasorom cepfo6cKoi CBHTbI Ha 3anaiHomM cKloHe IO. Ypana aBasnerca, 
no VM. E. TlocrHukopoli, 34IbMepjlakcKkan CBHTa KapaTayCCKOH CepHu. 

CroxeHa 3ta cButTa, no jaHHbim M. V1. Tapanupb (7), verbippMa nagkamMu: 
l-a (HuKHAA) — rpyOo- H cpeHesepHUcTble, MeCTaMH KOHTVIOMepaTOBHAHBIe- 
APKOSZOBbIe NeCuaHHKH MH KOHTOMepaTel (200—250 m); 2-4 — ruiMHuCTHIe HW meCc- 
1aHucTble claHub! (250—300 m); 3-4 — KBaplHTbI WH KBapI\HTOBHJHbIe mecua- 
iuku (300—350 m); 4-1 — moJleBOLIMaTOBO-KBaplleBble MeCYaHHKH C MPOCJIOAMH: 
‘JIMHUCTHIX ClaHyeB (3800—350 m). 

3- nauKa KBapIMTOB €CTb HECOMHEHHO aHasior KBaplleBoH TomuH Cepo6- 
‘Ka u 286-meTpoBoi Towu cKBaxkuHEI Mcepranoso. 1-10 4 2-10 MauKM MBI Ma- 
)aWIEIH3YeM C HWKHeli TOMMeH CKBaxKUHbI Mcepranoso, T. €. C TOpOAOKCKON CBH- 
‘oli Benopyecuu, a BepXHIOIO — C NHHCKOH CBHTOHM, PpasBHTOH MOBCeMeCTHO. 

IIpopeyqeHHoe conocraBuJleHHe NOKAa3bIBaeT, YTO OTMOXKEHHA AOFAOBCKOTO KOM- 
WIeKCa PagBUTbI OT 3anayHbIx palionop YKpanHb! AO sanaqnoro ckloHa Ypaua 
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HM Ha BC€M 3TOM MpOTAXeHHH YaeTCA MPOCJeAHTb OTACIbHbIeC CBHTbI, COXpa- 
HAIOUIMe CBOH MHHepaJOrMyeckHe OCOOeHHOCTH H JIMLUIb HeCKOJIbKO H3MeHAIO- 
UlHeCA TpaHYyJIOMeTPHYeCKH B 3aBHCHMOCTH OT OJIM30CTH HJIM yJlaJIeHHOCTH OT 
o6acTH cHOCa. | 

TlockoibkKy BO3pacT KapaTayccKHx oOTJOxKeHHH Ypasa BceMH HCCJIeqOBa- | 
TeJIAMH TIpH3HaeTcA pudeHcKUM, BO3pacT UX aHasoroB Ha PyccKou mlaTpopMe } 
JOJKEH, MO-BHXMMOMYy, laTHpOBaTbCA, Ha UYTO YKa3bIBa/l B CBOe BPeMA 
H. C. Warcxun (°, 1°), Kak pudelickui. 


Bcecow3Hbll Hay4HO-HCCesOBaTeIbCKHH Tlocrymuao 
reomoropa3sBelOunbl HePTAHOM MHCTHTYT 31 III] 1958 


UMTHPOBAHHAS JIATEPATYPA ) 
1M. HW. Tapanub, Bos3pact u ycnopua oOpa30BaHuA ApeBHUX CBAT 3alafHOrO CKJIOHAa 
TOxuoro Ypana, 1946. 7B. M. Keaamep, Tp. Wucr. reo. nayk AH CCCP, B. 9 (1952). | 
3A.B. Koneauosus4, COoopx. Bompocst reonoruu u reoxuMun neta u raza, 1953, | 
ctp. 38. *C. B. Kpameuuuuukosa, J[pesune cBuTb 3anaqHoro cK0Ha Y KpanHCKOT"O > 
KpucTasmuyueckoro muta, Kues, 1956. SMe nena, SUAS ae Ne 5 (1957). | 
$Y. E. Toctuukosa, Co6opx. Bonpocst reomoruu u reoxuMuu HepTu u rasa, 1953, | 
erp. 117. “B. CeCokoaos, TO. KK. If3.e24n0.8-¢.K uw K, CoB. Peon.) coopH. oan 
(1957) 2° dl. OD: Go Ton mos, yA, 95, Ne 6 (1954). OH. C: Mila t emu ue elises 
Heese cep. reom., N¢ 1 (1952). 19H. C. WlatecK«u ii, H3s. AH CCCP, cep. reon., Ne 5} 
952). 
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Horknagn AKkanqemun Hayk CCCP 
1958. Tom 121, N3 


PEOJODH A 


H. B. JIOTBHHEHKO, I. B. KAPMOBA, K. Tf. WAH bIBA u J. 1. WAMOWHHKOB 


O THIIAX TEPPHFEHHOrO ®JIMWA B TABPHYECKON 
®OPMALIMH KPbIMA | 


(ITpedcmaeaeno akademuxom H. M. Cmpaxosoim 31 Ill 1958) 


Orsox%KeHua TaBpHyueckon cbopMallun* xapakTepusylorca HaJlM4yneM PHTMHU- 
HOCTH (IMlueBOro THMa, OCOOe€HHOCTbIO KOTOPOH ABJIACTCH JBYUICHHBIM Xa- 


_paktep purmos (', ?). I smeMeHT pHTMa mpescTaBuleH 3epHUCTHIMH MOposaMu: 


TpaBeIMTaMU, MeCuaHHKaMH C PpagJMYHOH BeMYMHOM OCOMOMOUHBIX 3epeH, avleB- 
pomutTamu. II semenT putTMa, MpeAcTaBJIeHHbIi B KJIaCCH¥eCKHX (PAMUIeBbIX 


qpopmattuax (Kapka3, Aububl) KapOOHaTHbIMH MOposamMu,OTcyTcTByeT B TaBpH- 


yeckoH @opmalnnu. II] s1emenT puTmMa npescTaBleH GecKapOoHaTHbIMH apruui- 


siutaMH. K III asnemenry putma upuypoueHbl KapOoHaTHbIe KOHKPellMH HU KOH- 


KPelWHOHHbIe MPOCJIOH, KOTOPbIe He BbIJepxXaHbl MO MpOCcTHpaHulo, BCTpeyaloTcs 
aJleKO He BCerfla HW He MpecTaBJIAIOT COOOM CAMOCTOATEJIbHOFO JJIEMeHTa PHTMAa 
(3auleraioT B «pyGalke» 43 aprussmuta II] s1emeHta putTMa). Cpequ ABydJIeHHbIXx 
PHTMOB HaOw0aloTcA HecKOJIbKO THNOB. TloMHbI PHTM COCTOHT M3 CeELyIOULUXx 
SJIEMCHTOB: TpaBeJIHT, MecuaHHK, avleBpowuMT, apruamuT (la + Ib + Ic+ 
+ Il), npuuem B aprusiuiuTe MOXKeT NPHCYTCTBOBAThb MIM OTCYTCTBOBaTb KOHKpe- 
WHOHHIA Mpocson WIM OTAebHbIe KOHKpeluH. T]oqoOHEI TUN pHTMa BCTpe- 
uaeTCA OUCHb pPeKO, OOBIVHO PHTMbI MOCTPOeHbI MpOlle — IJIEMeCHTbI PHTMA CO- 
€TOAT H3 MeHbIero HaGopa MOpos: nmecuaHHK, aleBpomHT, apruamuT (1b + 
+Ic+II]), necuanux, apruaaut (Ib+III) u anesponnt, aprusmsmur (Ic + III). 


—Tlocuequni Tun puTMa ABJIAeTCA CaMbIM pacmpocrpaHeHHbiM. MoniHocTb put- 


MOB OObINHO HeOOuIbUIaN, KONeOseTcA oT 10—15 jo 20—30 cm, pexe BcTpe- 
yalOTCA MeHee MOIILHbIe PHTMbI (MeHee 10 cm) H Goviee MouHbIe (70—100 cm). Put- 
MBI C MOLHOCTbIO 200—250 cM ABJISIOTCA HCKJIIOUCHHEM. 

B 3aBHCHMOCTH OT THMa PHTMOB, OT MOL[HOCTH HM XapakTepa Pa3JIMUHbIX dJIe- 
ME€HTOB PHTMA B TaBpHueCKOH POPpMalHH MOXKHO BHIeIMTb YeTHIPe THMAa Tep- 
PHreHHO"oO (bIHWa, CPeMM KOTOPHIX B ABYX CY4aAX MOXKHO BbIeMUTb UM MOATHIbI 
(puc. 1). 

1-H THN cbuuua NOMyuM HasBaHHe HOpMasbHOrO (bina. Oto THN diuwa, 
Tle Me€pBbIM 3JIEMeHTOM PHTMAa ABJIAeTCH allie BCerO aJIeBPOJHT (rpyOblli), pexke 
nmecuaHHK C aJIe@BPOJHTOM MIM 6e3 MocMeqHero, HOO PUTM HauMHaeTCA TpaBe- 
JIMNTOM (Yale WeCuUaHHKOM C MIpHcbInKOH rpaBHA Ha HUXKHeH MOBePXHOCTH. 
I] (III — no o6meh knaccuukalHn) 9IEMeHTOM PHTMa ABMAeCTCA aprHJVIMT 
€ KOHKPelMAMM HM KOHKpellMOHHBIMH MmpociosMu HIM Oe3 Hux. IlecuaHHKH H 
ajeppouuTel | semeHTa pHTMa MMeIOT CJIOHCTOCTh (Yale WHarOHaJIbHY!O, pexke 
HOPMAJIbHYIO HM TOPH3OHTabHy!0) HM pa3zuiNuHble rHepormnpl. HopMabuplit 
(pi BCTpeuaeTcH MOUTH BO BCeX pa3spesax TaBpMyecKOH opMallHH, HO Hau- 
Oonee WHPOKO Pa3BUT B HWKHel, ApeBHei ee uacru. II]pumepamu ero MoryT 
CIY2KUTh OOHAXKeHHA B pyce p. Bozpak B 4 kM Bole c. Tpyfou000BKH WH 
B CpejlHeli UacTH OBpara, Blafalollero cleBa B p. AsauyK, OKOJIO 3 KM K CeBepo- 
BocTokKy oT c. PpiOaubero. 


v wv 3 a 
* Bospact TappnyeckoH dopmauuu Kpbima — BepxHui Tpdat — HEKHA ropa (°,}). 
B ornomennu o6bema cbopmauuu apToppr culenyioT A. C. Mouceesy ('). 
EY 
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Kak pa3HOBHJHOCTb HOpMaJIbHOrO QJIMWWa, MOXHO BbIJeIMTb HOPMAJIbHbI 
bavi c MoukHbIMH (1,0—1,8 mM) cpeqHe- H KpyiHO3epHHCTbIMM KBapUMTOBUHBIMH | 
necuaHukKaMHu. HecmoTps HaTO YTO MpOCJOH TaKHX MeCYaHHKOB JOBOJIbHO PeAKH | 
(1—2 nunu 3—4 Ha coTHio MeTpoB paspe3a), STOT MOATHN HOpMaJIbHOrO MUA | 


20. Mt 


Puc. 1. Tums teppurenHoro dauma B Tappuyecko dopmaiun. A — necuaHuKoBbli IMU, 

B — nopMaubuplt dauw, B— aneppomnto-aprusautoppl daum, 7 — apruaautToppit duu, 

Al — aprusantopas, danwiovsuan Tomma. / — necuanuk, 2 — aneppomnT rpyOpili, 3 — ame- 
BpountT, 4 — apruJJHMT 


JerKO ycTaHaBJIMBaeTCA B paspese, TaK Kak CooOaeT TaBpHYeCKOH PopMaluy 
cnelnpuyeckHh OOMK H HapyllaeT MpHBbIdHy!O PHTMMUHOCTb. Takon uM 
pa3BuT, HampuMmep, B 5 KM BocTouHee c. PriOaubero, y Oepera Mops. 

2-H Tun dbinuta — necuaHbii (MJIM MecuaHHKOBbI) XapakTepH3yeTcaA HH- 
TCHCHBHbIM pa3BuTHem I 3u/IeMeHTa PHTMA, CJIOXKeCHHOTO MecuaHHKOM, HMHOTa 
C TOHKHM MpocyioeM rpaBewIHTa WIM MpHcEimkow rpaBua. MomHocTbh necuaHuKka 
Kole6eTca oT 10 go 80 cm. AneBpomuT, Kak MpaBHJIO, HeEOOJbIUIOM MOLLHOCTH 
WJIH BbINalaeT 43 pa3spe3a copcem. Uto KacaeTcaA apruJHTa, TO MOULHOCTb ero 
Take HeMOCTOAHHA, a HHOra, MPH HaJIMUHH aJIeBPOJINTA, MOILHOCTb aprHi- 
JIMTA ele JOCTHTaeT HECKOJIBKHX CAHTHMETPOB. 

Jia atoro Tuna c:biuuia xapakTepHbI KpynHble rHeporsmHdsl, raBHbIM 06- 
pa30M, MexaHOrsudbl HW OYeHb peKoe MpHcyTCTBHe KapOOHATHBIX KOHKpeluii. 
KOHKpelWHOHHbI€ CTH2KCHHA MPHYPOYeHbI K MecuaHHKaM HM CJIOXKeHLI CymbpH- 
WaMu %*ee3sa. Han6osee THMMUHbIC OOHAKeHNA NOLOOHOrO cbiuWa ONNCaHbt 
mMexkyly cc. Mopcxum uv II puperubim, npoTus oxMHouHOon Tenya3ckol OauiHH. 

3-H THM (ida Ha3BaH aJIeBPOJHTO-apruJINTOBLIM. I 3u1eMeHT eFo CJIOx%KeR 
aJIEBPOJIHTOM (C pa3JIHYHOH KPYIMHOCTbIO 3e€pHa), OUCHb Pe€AKO TOHKO3EPHHCTHIM 
mecuaHHKoM. II (cM. BbIlle) 9JIeMeHT, Kak BCerya, aprusutT. OObMHbIM AIA 
II snemeHTa pHTMa ABJIAeTCA MpHCyTCTBHe KOHKpPellMit UNH KOHKPelMOHHbIX 
MpocsoeB, MIPHYeM Ha KOHKPelHAX WIM CAMOCTOATEIbHO B aprHusuTax HHOrLa 
HaOsoflaeTca TeKcTypa cone-in-cone. 

Aneppo” tet | 3eMeHTa OoKee3HeHbI, HeCyT Ha HWKHel NOBepXHOCTH pa3- 
JIMUHbIe Peeporiudbl, Yale OMormMdel, H HHOra cosepxKaT xobi yepBet. IIpu- 
MepoM liCOOHOrO (PMA MOXKeT ABHTbCA Paspe3, ONHMCAaHHbIli B BepXOBbe 
p. Bogpak, y Waek H3BepxKeHHbIX MOpod, B 6—7 km BbmUe c. Tpyfomo60BKH. 


Pa3HOBHAHOCTHIO aNeBPONHTO-apruIHTOBOrO una ABIAeTCH aJIeBP OJIH- 
TO-aprHJWIMTOBbIH PAMUI C MaCCOBbIM pasBUTHeM (pyKOMJOB, HasBaHHbIii (pyKo- 
MHbIM, HJIM YEPBAKOBbIM, (blMMIeM. OTauuaeTca OH OT OCHOBHOrO THMa Macco- 
BbIM Pa3BHTHeM XOJOB HOeOB, HHOPa MOJIHOCTbIO paspylatollUXx CJIOHCTOCTD, 
M OUCHb PEAKMM COMepXaHHeM OXKEESHEHHBIX AJICBPOMTOB, KapOOHAaTHBIX KOH- 
KpellWH HM KOHKPelHOHHBIX Mpocuoes. 

@yKouAHIA (Mu BcTpeyaeTca cpeqH aprusuTO-aeBponuToRoro bauusa 
mMauKaMU B HECKOJIbKO Me€TPOB, a HHOra H B HECKOJIbKO ecATKOB MeTpoB. My- 
KOHAHbIN (Nu OOHapyxeH B AnyuITHHCKOM palione 1oro-3amaqHee  10r0- 
BocTouHee c. Huxkuei Kyrty30BKu. 

4- THI — apruJiiMToBblli cbiMul — xapakTepusyerca mpakTMueckuM oT- 
CyTCTBHEM NMeCYaHHKOB (BCTPevaloTCcA CMHMYHbIC MaJIOMOILHbIe COM Ha MauKy 
B 50—70 M), OveHb He3Ha4HTeIbHBIM PasBHTHeM aleBpoOsINTOB (c0H B 2—5 cM 
MOULHOCTHIO) HM OOMbINOH MOULHOCTHIO aprumiura — II (II] — cm. Bemue) anena 
purma (30—50 cm nu 6oubute). 

KoHKpelHH HW KOHKPelWMOHHbIe MpOCOH B aprHJIMTaX ABJIAIOTCA UacTBIM 
ABJICHHEM, AJICBPOJIMTbI %e HeCyT CeAbI NO3aHHA YepBel H MemKHe OxO- 
rnp. 

OObmMHO aprHJIMTOBbIK bil pacipocTpaHeH B MecTax mepexoya danma 
B PJIMWOMAHbIe OTMOXRKCHHA, HO BCTPeUalOTCA HeOOJIbIINe NauKH aprHJIMTOBOrO 
Pula WH CpeH aJleBpOsMTO-aprwIUNTOBOrO dna. 

IIpumMepaMu apruJiuToBoro Mula MOryT CAYKUTb paspesbl, ONMCaHHbIe 
y noquoxkba JlemepyoKu vu no p. Boxpak B 2,5—3 km Bpllue c. Tpyqom60BKH. 

Kpome verpipex THNOB (*IMLIa, B TABPHYeCKON tbopMallHu BCTpeyalorca CBOe- 
‘OOpa3sHble (JIMWIOHAHbIC OTJOMKeHHA, MpeACTaBJICHHble aPrHJIIUTOBbIMU TOpo- 
aMu C KpynNHbIMH KapaBaecoOpasHbIMH KapOOHAaTHbIMH KOHKPelWMAMH HU JIMH30- 
‘BHAHbIMH KOHKPelHOHHBIMH MpOCJIOAMH C OUeHb PeAKHMH MaJIOMOULHbIMH (CaH- 
THMCTPOBBIMH) CJIOAMH Me€CUaHHKOB HM aJIEBPOJIHTOB HH 63 HUX, rye puT- 
MHUHOCTb Hapyluiaetca. ApruuuTbl XapakTepH3yloTCA WeNOBMAHOM, HHOra 
CKOPJIYNOBaTOH OTJeIbHOCTbIO H HeECYT KPYMHble OTCJIbHbIC KOHKPelHH, MeJI- 
‘KWe KOHKpelHH B BUJe WenoueK HJIH KOHKPellHOHHbIe MpOCON, MpOTArHBAalc- 
‘mlWecsa Ha HECKOJIbKO MeTPOB NO mpocTHpanuto. KoHKpelluu pacnoularaioTcsa m0 
‘HamllaCTOBaHHlo HW MPH OTCYTCTBHU aJICBPOJIHTOB ABJIAIOTCA CHHCTBCHHbIM YKa- 
‘3aHHeM MOBepXHOCTH HallacTOBaHHa. 

IIpumepamu bsMuIoHAHbIX OTMOXKeHHH MOFyT CJYXHTb paspesbl MexKLy 
r. Amywrot uc. M306u1bHbIM B KOTJIOBHHE, PacnoJIO*KeHHOK 3anaHee c. Hwx- 
nasa KyTy30BKa MIM B CpeqHeli uacTH JomHHbI p. AmayyK, CeBepo-BocTouHee 
-PpiOaubero. 

O6pIuHO KHM3Y HM KBePXy aAPFHJJIMTOBbIe CJIMWIOHAHbIe OTJIO*KeHHA Tlepe- 
XOAAT HOO B aprHJIJIMTOBbIN, HOO B aJIeBPOJHTO-aprHIKMTOBLIK niu. [Te- 
“pexo(bl MExy @sIHWIOHAHBIMH OTJIOKeCHHAMH HW pa3JIMUHbIMM THNaMH Mua, 
a TakxKe MexKYy (pJIMINeBBIMH THMaMH M MOATHNAaMH BCera MOCTeneHHbIe, H O1H3- 
-KHeTHMbI (Mura MOryT Wake TOHKO NepecavBaTbcs (MayKH B MeTP H HeCKOVJIb- 
‘KO MeTpoB) Mexyy cooon. 

Tlopoqnl Tappuueckolt tbopMaluu HeCyT MHOTOUHCJIeHHbIe BUI PJIMIWeBbIX 
TeKCTYP: FHeporiMpbl pasM4HOrO THMa, 3HaKH BOJH, AMarOHa/IbHy!0 CJIOH- 
CTOCTb MOPCKOTO THMA, CKaOUKH NOABOAHOFO ONOI3aHHA, XOMbI YepBeH HT. J. 
Han6osee pacnpocTrpaHeHHbIMH HM THMHYHbIMH LIA POpMallHuN ABAAIOTCA THe- 
“pormu@pl, KOTOPbIe MOXKHO pa3JeIHTb Ha TPH rpynmbl: MexaHoriMbl (cep 
6opo3)l pasMbIBA, C/E bI BHEAPEHMA B MOACTHMAIOULHA OCaNOK, Ce bI BOMOUEHH), 
6uorsndpl (TpyOuaTHe HW YIIJIOULeHHbIe MepeceKalouiMecsd XOMbI YepBeH, Oyrop- 
YyaTbIe CJIebI JCATeIbHOCTH OeHTOCAa) H rHeporsNdpbl HEBLIACHEHHOrO XapakTepa 
(reKcaroHaIbHadt CeTKa pa3JIMYHOH MpaBHbHOCTH, MewbuaiiWMe Oyropkh). 

Pa3iMuHEIe THMbI THepormMpoB MpHypoyeHbl K OMpeeseHHbIM NOpojaM, 
HO BCera K NepBoMy d/leMeHTYy puTMa. KpynHble MexaHOriupel H KpynHble XOMbI 
uepBell BCTPeualoTCA TOMbKO B MeCuaHHKaXx, C YMCHbINeHHeM KpyMHOCTH OOJI0- 
MOUHBIX 3epeH MOPOb! rueporsHdb! CTaHOBATCA Oolee TOHKUMH, HHOra Ware 
MOXO 3aMeTHbIMM, MpHueM cpeqH HUX Mpeobsalawr Onorsudel. Huxkakoro 
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onpefesieHHoro cTpaTurpaduyeckoro uM MolulaqHoro pacnpocrpaHeHHA rHuepo- 
raucoB NoKa He HaOullOfaJlocb. 

K I xe seMeHTY PHTMa IpHypoyueHa AHaroOHabHad CJIONCTOCTb B MecuaHH- 
KaX WM rpyObIx aJleBpOJHTaX, TOPH3OHTaJIbHaA COHCTOCTh — B aJleCBpOJHTax, 
ckKlaOuKH MosBo,HOoro ono3saHusd. B Bepxuel uactu | sementa puTMa (aueB- 
posure) Ha rpanute co II (II] — cm. Bpuue) 91eMeHTOM (apruJJIMTOM) BeTpe- 
yaloTcd XOJbl vepBeli — tbyKOHJbI, BbIMOJIHeHHbIe OOee TeEMHBIM TeHTOBbIM 
MaTepHaJIOM, XOPOIIO 3aMeTHBIM Kak Ha MOBePXHOCTH HallJlacTOBaHHA, TaK HW Ha 
BePTHKaJIbHOM H3JIOMe. 

OnucaHHble THIbI TeppHreHHOro CHa H CPJIMWIOWAHbIX OTJIOXKCHHM 3aKOHO- 
MePpHO CMCHAIOTCA B Paspese HM ABJIAIOTCA MOCTATOUHO YCTOHYMBbIMH M0 Mpo- 
CTHpaHulo (mpocwexuBaloTCA Ha JeCATKH KHJIOMeTPOB). 

CHH3y BBepX YCTaHaBJIHBaeTCA CJIeAyIOWad MOCMeCNOBaTeJIbHOCTh Yepeslo- 
BaHHA THMOB (pHa: 

1. MuorokpaTHoe uepeqoBaHve HOPMaJIbHOrO HM aJICBPOJHTO-aprHuJUTO- 
Boro dunia. 

2. Uepeqopannve avleBpOJMTO-aprusIHTOBOrO HM HOpMaJibHOrO duvlMma 
C HOPMAaJIbHbIM (pJIMINeM, COJ,ep2%KallHM MOLLHbIe KBapIMTOBHAHbIe MeCdaHHKH, 
MC aprHJJIMTOBbIM (pbINWIeM (B BepXHel 4acTH). 

3. HwkKHAS, HIM ApeBHAA, apruJJIMTOBaA TOJMa— CPIMMWONAHbIe OTMOKe- 
HHA. 

4, Uepeqopanue HOPMaJIbHOrO H aJleBPOJHTO-aprusIMTOBOrO MWA Cc mMec- 
YaHHKOBbIM (Ha HeKOTOPbIX YPOBHAX) (JIMLIeM. 

5. Bepxusas, WIM MOJIOJad, aprHJIHTOBaA TOJILa — JIMWIOMLHbIe OTVIO- 
2KeHHA. 

Jlambuehiee U3y4eHHe pacnpocTpaHeHHA THMOB CJIMWa NOSBOJINT NOLOHTH 
K pa3pelleHHIO BOMpoca O JMTOCTpaTurpaduyeckoM paculeHeHHH cbopMallHH. 
J{aHHble JIMTOOrMYecKOrO H3yYeHHA TaBPpHYecKOH CopMallHH MO3BOJIAIOT BBI- 
CKa3aTb CooOpaxkeHua 06 ycOBHAX ee COpas0BaHHA. OrsoxwKeHie OCaKOB TaB- 
pHyeckol (bopMallHH MpoOucxXoANO B MOPCKOM OacceltHe, B TOH ero uacTH (CO- 
JlacTb Wesbpa WH ero CKJIOHAa), KOTOPOH OblJI CBOHCTBeH BeCbMa HeyCTOHUMBHIN 
PHAPOLMHAMHyeCKHH peXHM, CpaBHHTeJIbHO HeOOJIbUIHe, HO HeOLMHAKOBBIC 
riyOHHbI HM cBOeOOpasHbI, TakxKe HeyCTOHYMBHIN, THAPOXHMHMYeCKHH pexKUM. 
IIpwunHok o6pa30BaHiaA PHTMOB ABIAUMCh KOWeOaTeIbHbIe WBWKeHUA. OOpa- 
30BaHHe PasJIMUHbIX THNOB (IMMA H C(JIMWIOHAHbIX OTJIOXKEHHU OOYCOBJIMBaOCb 
dea NT OacceliHa CeHMeHTalHH OTHOCHTeJIbHO KOP{MsIbepbI (HIM KOp- 
WHubep). 


XapbKOBCKu TocyapCTBeHHbIli yHABepcuTeT Tlocrynusio 
uM. A. M. YoppxKoro 31 Ill 1958 


HWMTHPOBAHHAS JIUTEPATYPA 


1 bold.) Ba pox a tio By Bectay eo WJIFY, We. F 1(1955)se nn? He Badloms a Bem: 
Bron. MOM, org. reom., 29(6) (1954). %A.C. Moucees, Vas. reon. xkom., 44, 
Ne 10 (1925). A. C. Mouncees, M3s. Bcecowsn. reot.-pasBeg. oOpegun., 51, B. 39 (1932). 
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Hoxnaye Akagemun nay CCCP 
1958. Tom 121, 3 


LPEOMOPHA 


WM. C. YYMAKOB 


Ob OCTATKAX MOPCKMX JMATOMEHM B KOHTHHEHTAJIBHbIX 
KAHHOSONCKHX OTJIOKEHHAX PYIHOFO AJITAS WH FPAHHUE 
NAJIEOTEHOBOrO MOPS! HA FOrE 3AMAJIHOHW CHBUPH 


(ITpedcmaéaeno axademuxom H. C. Wamcxum 2 IV 1958) 


B KOHTHHEHTaJIbHbIX KAaHHO3O0HCKUX OTJIOXKeCHHAX SanajHo-Cu6upcKon Hu3- 
MCHHOCTH YaCTO yCTaHaBJIMBaeTCA MPHCyTCTBHe MepeOTMOMKeHHbIX MOPCKHX 
| MaleoreHOBbIxX MaTOMeH, palHOApui HM cmuKyJ ryOokK (7). OrmeyeHHpie Ha- 
| XOKM OObIUHO OObACHAIOTCH SOJIOBbIM T€PeCHOCOM H, rlaBHbIM OOpa3som, TpaHc- 
| MOPTHPOBKOH MOBePXHOCTHBIMM BoaMH. IlocieqHee He BbISbIBAeT BOSPaxKeHHHi, 
| CCIM yUeCTb MOJOXAKeHHE BHIBECHHbIX Ha MOBEPXHOCTb MOPCKHX MaJICOreHOBbIX 
/ ocaqKoB 110 OkpaHHaM Ypasia H Ka3axcKoro Haropbs, a TaKXKe OCHOBHBIe Ha- 
| MpaBJICHHA CTOKa B TeYeHHe BCero KaHHO304. 
B mpefeiax mpHupTpluckoH okpavuHbt Pyyuoro Astana aHasiorHuHble Ha- 
| XOJKH H3 HeOreHOBbIX H YeTBEPTHUHbIX OTOKeHHH (0 COBPeMeHHOM MOMMbI 
| BKJIIOUHTEJIbHO), BBINOJIHAIOWIHX [peBHtoIo JlomHMHy Mprpuia, oTmeyeHpt He- 
'mapyo IJ. A. Huxutiox (4). 3necb yKa3aHbr WHaTomMen Melosira sulcata var. 
| sibirica, Coscinodiscus uralensis uw Apyrue nepeoTioxKeHHbIe MOpCKHe (opMbI, 
| AHaJIOrHUHBI€ H3BECTHHIM H3 MOPCKHX MaJIeOreHOBbIX OTMOXKeHHH lora Sanay- 
' Hol Cu6upu. 

B o6pasiax, OTOOPaHHbIX HaMH H3 HeOreHOBbIX OTJIOXKeHHH, BbIMOJIHAIOULNX 

JpeBuroro JlomMHy p. Bropymku (puc. 1) Ha toro-Bocroke PyyxHoro Astas (6ac- 
| cei p. Byxtapmp! — nputoxka p. Mpremua), H. A. Heuaesoit take Opin BEI- 
| JI@JICHbI MepeoTIOXKeHHbIe MaseoreHoBble WuaTomen Melosira sulcata, o6s0mKH 
'Centrales u pyre Mopckue copMbl. 
Heo6xouMo OTMeTHTb, uTO Ha PyqHom Avirae, paBHO Kak H B CM@KHBIX OO- 
| mactax Kas6n1 u IOxuoro Autan, pacnouiowKeHHbIxX B OaccelHe p. Mprsiua, 
| MOPCKHe MaeoreHoBble OCaKH HHTe He YCTAHOBJICHBI, a BCA yKasaHHasA Tep- 
PHTOPHA B TeYeHHe Me3030A H KalHO3OA OCTaBaJIaCb NOBbILMEHHOM OTHOCHTeJbHO 
pacnouIOx%KeHHBIX Cc ceBepa JenpeccuH Sanazuoh CuOupy. 

TakuM Oo6pa3s0M, HaxoxKeHHe B KafiHOsOlicKHX OTNOXKeHHAX PyyHoro Au- 
| Tasl MePCOTMOXKEHHHIX OCTATKOB MOPCKOH PsOpbl HE MOXKET ObiTh OObACHEHO UX 
IIpHBHOCOM MOBepXHOCTHBIMH BoaMnu. JI, A. Hukutiok, Takxke oTMeyalollad 9TO 
| mOJIOX%KeHHe, TEM He MeHee, OTBEPraeT BOSMOXKHbIM ZO/IOBbI MepeHoc WHaToMeH 
| 4 PyrMx MOpcKHX (PopM HW MpHXOAHT K MpeANOO*KeHMIO OO UX CBA3H C HHTpec- 
/ cueli MameoreHoBoro (90IeHOBOrO) MOpPA B MpeWeIbI MPHMPTHILICKOH OKpaHubl 
' Pynuoro Auras. 

E. JI. 3axauuckas (*), He mpHBoya bakTMYeCKOrO MaTepHasla, MPOBOLUT 
rpaHully maseoreHoBoro (HHKHEOJIMFOMeHOBOPO) MOPA elle BOCTOUHEe, 3aXBa- 
“TbIBAS! Y2Ke 3HAUHTe/IbHYIO YacTb CceBepo-3anaga Pyguoro Antaa. Hakouneu, 
| MCXOAA H3 OTMeUCHHBIX BbIMIe HaXOMOK MOPCKHX AMaTOMeli B IOro-BOCTOUHOH 
-uactu Pyguoro Antas, MecTHbIe reoJlOrH ealoT MONbITKy MpeACTaBUTb WHTpec- 
| cHIO MasleoreHoBoro Mops elle Jaiee BBepX NO AounHe Mprpuua, BKOUaA 
/ aM JomuHy p. ByxtapMpl. 

Ham rpefcraBiseTca, 4TO B OCHOBe MpHBeAeHHIX Masleoreorpapuyeckux 
NOCTPOCHHit JI@KHT HeMpaBHJIbHbIM MOAXOA K OWeHKe MPHYHH HaXO*K CHA 
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-OCTATKOB ‘MOPCKOH MUKPOPIOPb! B MMOMCHOBEIX H YETBCPTHYHBIX OTIOKCHHAX | 
Pyguoro Antas. Tak, JI. A. Hukutiok mpHxoguT K BbIBOLy 0 pedHOM H HeJI0- 
(BHAJIbHOM TlepeOTOAXEHHH WHATOMOBbIX V3 AKOOI MOJIHOCTbIO Pa3MBITHIX OCay- 
\KOB MHTpeccuposaBulero B Pyqubit Antal Mops, HCXOAA H3 OTCYTCTBUA CJICHOB 


0 60 120" 180" 240) 
as SS ee 
aoe Oo 2 ® 3 a eK IO) 6 


‘Puc. 1. Pygupii Antal u cmMexHpre oOmactu. / — yuacTKn, 
Ha KOTOpbIX yCTAHOBJICHbI MepeCOTOXKeHHbIE MOPCKHE JuaTO- 
Men; 2 — CKBa2KHHBI, BCKPbIBUIMe MOpCKHe aJsIeOreHOBbIe 
-OTJIO*KeHUA; 3 — CKBAKMHBI, yCTaHOBHBIIMe 3asleraHHe Ha 
‘MOposax Mameo3olicKoro tbyHfaMeHTa KOHTMHCHTAJIbHBIX OT- 
JOKeHuH oOMroneHa; 4 — 3amMB MaseoreHoBoro MopsxA 10 
JJ. A. Huxutiox (4); 5-——rpaHuua HuxKHeOMMToWeHOBOrO 
mopa m0 E. Jl. 3akauucKxon (3); 6 — mpegqnonaraemaa rpa- 
Hua M@KCMMaJIbHOM TpaHcrpeccuuM MasIeoreHoBoro Mops 


-90JIOBOrO MepeHoca Ha KBaplleBbIX 3epHax dpakuwHH 0,1—1,0mmM, 3aseraroulnx 
*COBMCCTHO C OCTaTKaMH 9THX pacTeHul. EcrecTBeHHO, 4TO TaKOM BbIBO], MOXKET 
OCHOBBIBaTbCA TOJIbKO Ha CpaBHeHHH COH3MepHMbIX NO pa3MepaM, OObeMy 
HM Becy OCTaATKOB MHKPOMJIOPbl H MHHePaJIbHIX OOJIOMKOB. B cBa3H C 3THM-He- 
‘OOXOQMMO YKa3aTb, YTO CpeAHHeE Pa3sMePbI MaHWbIpeli MPHBeEAeCHHBIX B CNHCKe 
JI. A. Hukutiok (uaTomMeit HaxoJsaTca B Upememax oT 25 70 70—80 1, uro HaMHOro 
"MEHDBINe PasMepoOB 3epeH OTMeYeHHOH pakuun. Jlaxe B Cyuae CPaBHeHHA paB- 
HBIX M10 pa3MepaM OCTAaTKOB J[MaTOMelH H 3epeH KBaplla (dpakuna 0,01—0,1 mm) 
OObEMHBIM BEC HX OCTAeTCH PeE3KO Pa3JIHUHBIM (MepBbIe HMeIOT axKypHoe cTpoe- 
‘HHe, BTOPble — yrlOBaTy!O MH OKPyrso-yroBaTy10 (popMy). CooTBeTCTBeHHO HM 
CMOCOOHOCTh K 9OJOBOMY TepeHocy axKe CpaBHUMBIX MO pa3MepaM 4aCTHIL cule- 
AyeT MpPH3HaTb PesKO Pa3sJIMYHOH, He TOBOPA yxKe O Ciy4ae CpaBHeHHA 3epeH 
KBapila (pakuuu 0,1—1,0 mm. B wenom cnoco6HocTb K 30JI0BOMy mepeHocy 
BbIBETPeJIbIX H3 MOPCKHX NOpo WuaTOMeli CuleqyeT CUHTaTb BeCbMa OIH3KOU 
‘K yCTaHOBJICHHOH JIA MaJIMHOJIOTH4YeCKHX OCTATKOB. 

Takum oOpa30M, MpH OWeHKe NPHMYHH HaXOXKeHUA OCTATKOB MOPCKUX Ja- 
‘TOMeH B KOHTHHEHTAJIbHBIX OTJIOMKCHHAX HeEOOXOMMMO YUHTHIBATb LWIHpOKy10 
‘BOSMOMHOCTh HX 9OJIOBOTO MepeHoca, OCOOeCHHO B TeX cy4YaAX, KOPa TpaHc- 
NOPTHPOBKa MOBEPXHOCTHbIMH BOJaMH HCKJNOUAeTCA B CHJIy COOTBeETCTBYIOULeH 
‘TeolorHyeckoH OOCTaHOBKH, Kak 9TO HMeeT MecTo Ha Pyygnom Ausrae. 

He3aBuHcuMo OT OlleHKH BO3MOXKHBIX MPHYHH MpcyTCTBHA MOPCKAX jMaTO- 
Mel B PbIXJIbIX OOpasoBaHuax Pyyuoro Antasa, HeOOXOAHMO OTMeETHTb UM HaHGo- 
Jieeé BepOATHY!O TpaHHlly MasleoreHOBOrO MOpA B CMeXKHbIX palionax IIpuup- 
THIMCKOH WH KyayHHHCKOM BoaluH. 
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Cambiii 61M3KHH K OKpawHam Pyynoro Auras yuacroK HaxoxKJeHHsA MOPCKHX 
MaJICOP€HOBbIX OTJOKeHHH B JoNMHe p. Mptemma pacnonoxen B 160—180 xm 
_HmKe 110 Teyenuto or ycrba p. HynpOunxu (mecra cOopa JI. A. Huxutiox Mop- 
| CKUX N€peoTJIOKeHHEIX IHaTOMeH) Ha orpeske CemuspcKoe — Tlognyck (mexyy 
Ilapnogqapom u CemunajlaTHHCKOM). 32e@Cb MOULHOCTb MOPCKHX OTMOxKeHHH HWxK- 
Hero OHroWeHa (YarancKaad CBHTa) He mpeBbiMaer 25—30 m. Benue no Teyenn1o 
Ha 40—60 km nasleoreHoBble OTMOX%KeHHA MpeCTaBJeHbI y2Ke KOHTHHEHTAJIbHBI- 
MH (alluamu, H, Hakouel, ele Bpmme no Uprsumy wa nopofxax mameosoiicKoro 
yHamMenta M OOpas0BaHUAX KOPbI BHIBETPHBAHHA 3aeraioT OTMOKeHUA HeO- 
reHa HM, pexke, BepxXHero ovlMroweHa. B cayyae mpegmomaraemon JI. A. Hu- 
_KMTIOK HHrpeccHH NaJleoreHoBoro (30IeHOBOrO) MOpsA nO peBHeH JomuHe Up- 
Tha NOCIeLHee MOJMKHO ObWIO pacMpocrpaHHTbcsA HM M0 ero MpHTOKaM, Halph- 
Mep B Mexkjlypeube pp. Mptauma u Anes. OqHaKo Ha 2ToM yyuacrKe PyyHoro 
Astaa, re ApeBHas (mameorenopas) ruporpaduyeckas CeTb BLIABUIeHA jocTa- 
TOUHO NOHO MH OOOCHOBaHA OOJIbINMM KOJIMYeCTBOMCKBaxKUH, HavOosee J peBHUMH 
| OTJIOAKCHHAMH, BbINMOJIHAIOMIMMH MOrpeOeHHble JOJIHHbI, ABJIAIOTCA PIMHbI M Me- 
| CK Yarpatckou CBUTHI (BEPXHH OJIHTOLWeH) H, Valle, HeEOreHOBbIe OOpas0BaHUsA 
apaJIbcKOH (HWKHMH — cpeqHHi MMOLeH) M MaBsOqapcKOl (BepxXHHi MuHO- 
eH — HHKHHH MJIMOWeH) CBUT (°). 
B cmexkubix c Pyqupim Antaem palionax KysyHbl BAOIb JIMHHM xKeesHOli 
| foporu Bapnay — CemunamaTuuck, 10 aHHbIM OypeHuaA Ha Moposax mase- 
O30HCKOrO (byHaMeHTa, OObIMHO 3asleraeT TOJIIa OTOeJICHHbIX Me€CKOB H TVIHH 
yarpaHCKOH CBUTbI, HU JIMIIb eMHHMYHbIMM CKBaXxKHHAMH B OTJ@JIbHBIX MOHMKe- 
HHAX MorpeOeHHorO pembeta yCTaHOBJICHbI KOHTHHEHTAJIbHbIe OTJIOXKEHHA HB- 
) JPHKOTepHeBOH CBUTHI (cpeqHuH OHroleH). 
YUHTHIBAA OCHOBHbIe vepTbl cTpoeHHa KysryHAMHCKOW JenpeccuH, a TakxKe 
MeECTONOJIOKeHHE CKBaX%KHH, BCKPbIBIIMX MOPCKHe H KOHTHHEHTAJIbHbIe Taeo- 
TeHOBbIe OTJIOXKCHHA, Mbl CUHTAae€M BO3MOXKHBIM IIPOBeCTH TpeAnouaraemyto 
rpaHully yvaranckoro Mops B 60—80 kM kK 3anayy OT *xeslesHOH JOoporu Bap- 
Hays — CemunamatTuuck. IlocmenHee B WesIOM COrlacyeTCA C JaHHbIMH, MpHBo- 
Qumpimu 3. Tl. Aneckeposoi, I]. ®. JIM u ~apyrumu aBropamu (*). Jonmuny Up- 
Tia 9Ta TpaHHlla mepecekaeT, BHHMO, He Bpllue c. CemuapcKoro. Tpauc- 
| rpeccHaA Ke MasleoleHOBoro MOpa Ha tore SanaqHok CuOupH, cya no Bcemy 
dakTHYeCKOMY MaTepHaJly, 3aXBaTbIBaJla HECKOJIbKO MeHbINYIO MOUalb, YeM 
nocyeqyroulad Tpancrpeccua uaraHcKoro MOpA. 


MocxkoscKui reosoro-pa3BeOuHbili Tlocrynusio0 
HHCTHTyT. HM. C. Opjoxonukusse 26 III 1958 


UHTHPOBAHHAA JIMTEPATYPA 


13.T. Aneckeposa, II. ® Jiu u ap., Atmac TexTonuueckux, (allMabHbix x 

ruuecKuX KapT uM TeomoruyecKHx pa3pe30B SamaqHo-CuOupckOM Hu3MeHHOCTH, 

1957, ° B. U1. po i B, Tp. Mucr. reon. nayk AH CCCP, cep. reou., 8, 28, 40 (1940). 

3E. 7. 3axauucKaa, Tp.Teon. unct. AH CCCP, 6, 11 (1957). Jl. A. Hu k u- 

| TOK, JIAH, 111, Ne 3 (1956). © H.C. Uymaxos, Tp. Bcecowsn. asporeon. Tpecta, 
ino (1957). 
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Jloxxayn AKkafweMuu HaykK CccPe 
1958, Tom 121, N3 


MHHEPAJIOLH A | 


B. ®. BAPABAHOB 


K BOMPOCY O FEHE3HCE NOJIEBbIX LIMATOB 
B KBAPI{-BOJIb®PAMUTOBbIX DKHJIAX BOCTOYUHOFO 
3ABANKAJIbA 


(IIpedcmaenexo axademuxom J. H. Mep6axoeeim 2 IV 1958) 


Hactosmaad craTbad mpefcraBaser coOoH pesyibTaT MHHepasoruyeckoro) 
W3yYeCHHA MOMeBbIX WMaTOB H3 KBapU-BObPpaMUTOBEIX KH BykKyKMHCKOrO} 
MecTopoxyeHua B BoctrouHom SaGalikabe. Toneppie wnatbl B BOJIb()paMuTo- 
HOCHBIX 2%KWIaxX ByKyKHHCKOrO MeCTOPOXKMeCHHA TIpeCTaBJIeHbl KaJIHeBbIM TO- 
JICBbIM IIMaTOM MH aJIbOHTOM. | 

BpllevieHvA UX, HMeIOUlHe HempaBHJIbHy (opMy, AOCTHratoT 3HaYHMTEJIbHBIX | 
pasmepos. Ha ropu3onTax 3, 5, 7-ro miTpekoB *xuIbI Ne 7, B 11-M mTpeke %xHJIbI 
Ne 3 4 B HeKOTOPbIX Apyrux %KHNaxX MeCTOPO*KTeHHA OOOCO6IeHHA NoMeBore 
UuMaTa OKa3bIBalOTCA CTOJIb 3HAUHTCJIBHBIMH, UTO Ha OTCIbHbIX YUaCTKaX XKMVJIbI 
U3 KBapIeBOBOJbppaMuTOBbIX PakTHYeCKH MpeBpalllaloTcA B MOJICBOLUMATOBO- 
BOJIb(paMHTOBHIe. 

Kasuepbili moeBoh wmaT OOpa3yeT 3epHHCTbIe arperaTbl PO30BaTO-KPpeMo- 
Boro Beta. PasMep ero 3epeH He mpeBbiiiaeT 1 cM B nonepeyHHKe. OntHye- 
cKve cpBolictpa: N,=1,524+-0,001, N,=1,518-+-0,001. OpventuposKa 
QIMMCOUAa YNPyrOcTH OTHOCHTeIbHO MOsoca cnaliHoctu no (001): PN, 88°, 


BN aan aed LY pHOU Le en 024 eo OTH CBOMCTBa OTBeYaIOT COCTaBy ajly- | 


Jispa. 

rece aJibOHTa MMeloT Geslylo WJM CJlerka KpeMOByIO OKpacky. YJVIn- | 
HeHHbI€ 3epHa ero OOpa3yloT JIy4HCTbIH arperaT, KOTOPbIH MO MHKpOCcKONOM 
OOHapyxXuBaeT XapaKTepHylO WaXMaTHY!IO CTpyKTypy ABOMHHKOBaHUA (puc. 1). 
OntuyeckHe cBovcTBa asbOutTa: Ng = 1,537+-0,001, Np = 1,526+-0,001. 
OpveHTHpoBKa 9JIIMMCOHa YympyrocTH OTHOCHTeJbHO JBOMHHKOBOM OCH: | 
DN G16 DN WERTASIOON G88 OVD Te? (eat 31 cBolicrsa coot- 


BeTCTBy!IoT aJbOuTy Ne 3, cyBOHHHKOBaHHOMy 0 OJHOHMeHHOMy 3akony. 
Anyaap MW aubOuT H3 BOJIb(ppaMHTOHOCHbIX HKU B WMpax KaxkyTca Oypbimu, 
nosynpospaysbimu. IIpu 6ovbuwiMx yBeJIMYeHHAX MOXKHO BHeTb, 4TO TakaA 
OKpacKa OO#3aHa HaJIMUHIO B HHX OFpOMHOrO KOVJIMYeCTBa MesIbualWNX ra30- 
BOJHbIX BKJIKOUCHHH. 

Hsyyenve MovleBblX IMaTOB B ludpax MOKa3bIBaeT TaKKe, YTO BMECTE CO 3Ha- 
UMTeJIbHBIMH OOOCOOJIEHHAMH KaxKOrO W3 HHX B AKMAX HepeKU cya B3a- 
MMOCpacTaHHH, Kora B Npeselax MoWaqu wWIMda MOXKHO BUeETb TecHoe Yepe- 
AOBaHHe MeJIKUX 3e€peH YMCTOTO abONTa C TAaKHMHM 2%XKe 3epHaMH allysapa. Oro 
OOCTOATEJIbCTBO BECbMa 3aTPYAHAeT OTOOPKy MaTepHasla JIA XHMMYeCKOrO aHa- 
musa. Tlostomy nocieqHnit Obl MpoBeseH* Ha MOJIEBOM LuNAaTe, TiaTebHO OUH- 
INCHHOM OT BPOCTKOB NOCTOPOHHHX MHHepaJiOB, HO MpelCTaBJIAIOULeM MeXaHH- 
YeCKYIO CM€Cb aIbOuTa HW aflysapa (Taba. 1). 


* Axasm3 nosesoro wmata BbinomHeH B IlenTpanbHoi xumuyeckoli na6opatopun HTH 
AH CCCP K. II. Coxosoit. 
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‘cc. |. WlaxmatTHaa crpykTypa UIbHOrO aJIE- Puc. 2. Hen3menenupiit MuKpoksMH (B WeHTpe) 
6uta. Hukonu +; 41 Cpe NOAHBIX TceBxwomopdo3s cepuunta u ds1w00- 
puta mo muaruoKna3sy. Huxonu +; 41 


cc. 3. Muxpokaun (cepoe), Bbinonusiomnil Apy- Puc. 4. [Iponmkuosenne Mukpoksmua (cepoe) no 
BylO TycTOTKy, OOpa3soBaHHy!O KpHCTaJINKaMu TpeWMHKaM B KBapil (YepHOe), Csarawulnh CTeH- 
_ KBapua (6eoe). bes ananusatopa; 100 KH M@JIKHX {py30BbIX MOOCTel B rpel3exe. 


Hukomn +; 224 


Pacuer J\aHHbIX NOKa3bIBaeT, YTO aHaJIM3HPOBaHHbI NOWeBOH wnat Jeli- 
CTBHTCIBHO IpeACTaBAAeT COOOH CMeCb abOuTa Cc allynapoM, c KomHuecTBeH- 
HbIM cooTHOUeHHeM Ab : Ad = 2: 1. Ws ananusa BpireKaer TakoKe, uTO mMWIa- 
THOKa3 TIpecraBeH ambOuTom Ne 3. 

AHaJIM3 NOKa3bIBaeT, HaKOHeLl, 4TO MembualilmHe ByxXasoBble BKJIOUeHHA, 
KOTOPBIMH NepenowIHeH MOJeBOH WiNaT, MpeACTaBsJIeHbl, B OCHOBHOM YIOJIbHOK 
KHCIOTOH. BosmoxHo, uTo 
OHH COflepkaT, Kpome Toro, Ta6auna 1 
HeOOJIbIIOe KOIMYECTBO Kap-—_ —— J  —  — — 
aa xKeNe3a u MarHua. Mowekyaspubie KOJIHYECTBAa 


He6onbumow w36nIToK ran- Bec. % aHop- 

Ho3eMa Y KPeMHe3ema, ro- Bcero aJIbOHT aAyAAaAp TUT OocTaTOK 

BOPHT O HeKOTOPOH HexBarT- 

Ke meoueH. SiO, 66,97 |1,1150/0, 6408/0, 3162|0,0124 0 1456 
CnekTpayIbHbIM aHauu- ate Ae vals oes ere ee aa 

30M, KPOMe mepeuHceHHBIX oo ,73  10,1935]0, 1068/0,0527/0,0062| 0,0278 

3JIEMEHTOB, B MOJICBOMUINa- —FeQ \ 0,30 |0,0044) — | —.|.— 

Te yCTaHOBeHbI: muHHH MnO| 0,04 |0,0001) — | — | — |r 90074 

cpeflHel apkoctu — 6apua, MgO} 0,12 |0,0029) — | — | — 

OepHIHA; cabbie JHHHU— chee bee eee WOES Oe = 

CTPpOHUMA, Mefqv, BHcMyTa, KO | 4795 |o,0527| '— {0,0527| — i 

MOIHOeHa; CETL IMHHH —  H,0 HeT igh ae Pal be arg paced a 

Tamwiua, TuTaHa, cBunua, HOt} ner a3).| on = —= = 

TeJIypa, BaHayHa. or 4 sie ee % a S Cee 
Y]e@IbHbIM Bec aHaH3H- F HeT — = ee iat, ~ 

pyemoro moveporo wmara, 

Bere ee RUOMEIP YE ce Cymmal: 100,45 ay(4.,5063 0, 5440, 4216 0, 0248 0, 2055: 


YeCKHM MeTOJOM, Mpu Ha- 
Becke 2,3401 r oka3aca 
Di, = 2,588+0,001 (cpemnee u3 aByx onpeyenennii). Ilo smureparypHpm 
aH HbIM (4), yeJIbHbIM Bec MOseBOrO iMaTa, B KOTOPOM OTHOIeHHe aJbOuTa 
K alyspy paBHo 2: 1, qomKeH ObITb HecKObKO Be (2,600). Pa3sHuna, 


‘TlO-BHJMMOMY, o6ycuIOBeHa HaJIMUHEM B HalieM MOJIEBOM I1NaTe MaCCbl_ BKJIIO- 


YeHHH 2KUAKOU YFOJIbHOM KUCJIOTHI. 

JletambHoe MMHepasornyeckoe H3y4eHHe abOWTa HM KaMeBoro NoMeBorG 
wimaTa MOKa3bIBaeT, YTO NOABJIEHHE HX B TeJIe BOJIbC()PAMHTOHOCHBIX 2K TeC- 
HeHIUHM OOpa30M CBH3aHO C MpOWeCCOM OKOJIOXKMIbHOFO H3MeHeHHs (rpeli3e- 
HH3allHM) BMellatollero rpaHomMoputa. B xoge sToro mpolecca miaruoKa3, 
peAcTaBJIeHHbIi B rpaHosMopuTe aHe3HHom Ne 36 — 38, nopBepraetca je- 
aHOpTHsalluH Cc COocoGeHHeM 4NCTOrO albOuTa. 3a cueT aHOpTUTa COpasyerca 
CepHIMT HW KaJbUMcosepxKallMH MMHepad (@JIOOpHT, anaTHT, KaJIbILHT, LWe- 
emuT). Aumb6uT, OCBOGOAMBIIMHCA M3 MlarMoksa3a, HakamiMBaeTca B rpel- 
3CHH3HPOBaHHOH opose BOH3H XKMJIbI, a IPH OAaPOMpHMATHBIX YCJIOBUAX MpO- 
HHKaeT 10 TEKTOHHYECKH OCIaOJICHHbIM 30HAM B CaMYIO X%KMJY, 3aMelllaA KBapIL 
MH ICMeCHTHPyA XKWJIbHbIe MHHEepadbl (*KHILOEPTHT, BONb*pPaMUT HU Jp.). 

TlosqHee, B CyJsIb(pPHAHYy!O CTaqMiO, STOT XKWJIbHbIM aJlbOMT MeCTaMH 3aMe- 
lwaeTca arperaToM MesiKouellyuuatoro cepuynta (*). 

MukpokJIHH BMellalollero rpaHOLMOpHhta CepHIMTH3alHu He MOABepraercA. 
B CHbHO rpel3eHH3HPOBaHHbIX YUacTKaX MOPOMb, Te WiarMoksa3s Halleso 
3aMellleH arperaTOM CepHUHTa HM @JIOOPHTa, MOCTOAHHO MOXKHO BUeTb 3epHa 
COBepIIeHHO CBex%Kero MHKpoKsHHa (pue. 2). M3menenua kKasMeBoro mowteBoro 
WinaTa 3aKJNOYAIOTCA JIMUIb B TOM, YTO BOJH3H XK OH HalomHAeTcH, MOOOHO 
aIbOHTY, MaCCOH Ta30BO-2KHIKUAX BKJIIOUeHHH, IPH 3TOM B HeM HCye3aeT MHKPO- 
KJIMHOBaA pellieTKa, TpaHUUbl 3epeH CTAHOBATCA H3BHJIMCTbIMU, HM BeCb OH, Ha- 
6yxXaa OT BKJIOUCHHH, Kak Obl pacnossaeTCA Ha OTJeJIbHbI€C OTPbIBKH 3epeH. 
Jlerko MUrpupys B TaKOM BUJe, KaJIHeBbIM NOJIEBOH LIMaT 3alOJIHAeCT MAKPOCKO- 
mWuecKHe MYCTOTKH B rpelizeHe (puc. 3), NpOHHKaeT B MeIbualiliMe TpellHHKH 
B KpUuCTalsax KBaplla, KOTOpbIe HX CylaraioT (puc. 4) HW, HaKOHel, 10 TeKTOHH- 
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YeCKH OCNAaOJICHHbIM 30HaM MomaaeT B KBapl-BOJIbCPPAMUTOBbIe WKHVJIbI, Te, M0- 
OOHO asIbOMTY, 3aMellLaeT 2KHJIbHbIM KBapll M WeMeHTHPyeT XKUJILOePTHT, BOJIb- 
(bpaMuT, BUCMYTHH HM paHHue cyibPpuyy. Onrwuyeckue uccelOBaHHA MUKPo- 
KJIMHa H BHOBb OOpa30BaHHOrO aJIbOuTa U3 PpeH3eHH3HPpOBaHHOrO TpaHoOHo- 
PHTa NOKa3bIBaIOT, UTO ITH MHHEPaJIbI HHYEM He OTIHUAIOTCA OT AHAJIOTHUHEIX MH- 
HepaJIOB B KBapl-BOJIb(PpaMHTOBbIX MKMAaX. 

IIpucytcrBve moseBoro 1naTa B BOJb()paMHTOHOCHHIX Kusax SaOalikalba 
paccMaTpuBaw0cb (°) KaK JOKa3aTebCTBO FeHeETHYeCKON CBA3H ITHX ARM C Mer- 
MaTutamH. 13 cka3aHHoro cileyeT, YTO MAKPOKJIHH UM aJIbOHT He MOFYT CLYKUTb 
aTOH WeJH. 

B 3aksouenne culelyeT 3aMeTHTb, YTO XHMHYECKAaA YCTOMYMBOCTb KaJIHeBOTO 
MOeBOrO WNaTa B MpOWecce OKOJOXKUMbHOO H3MeHEHHA (TpeH3eHu3sallHH) rpa- 
HOJMOpuTa, NO-BUAMMOMy, OOycJIOBIeHa TEM, UTO MHHepamoobpa3syloulve pac- 
TBOPbI Ha MPOTAKeCHHH MHOFHX CTaui Mmpollecca OcTaBaJIMCb CyUeCTBeHHO Ka- 
siMeBbimu (17°), 


Jlenuurpayckult rocyapcTBeHHblit yHuBepcuTeT Ilocrynu10 
um. A. A. )Kanosa 31 III 1958 


UMTUPOBAHHAA JIMTEPATYPA 


1B. ® Bapa6auos, 3an. Beecow3u. munepan. o6m., 87, Ne 4 (1958). 2 B. ®. 5B a- 
padanos, Wsoy U3sy-axyu, Bectu. JIFy, M6 (1958). %B. © Bapa6auos, 
Bectu. JIFY, Ne 8 (1958). $C. MK ypGaton, VOU Comowospnakoea 
Tp. Toc. ucca. Kepam. nuct., B. 11 (1928). *A. E. Bepcman, Termarutn, 1, M37. AH 
CCCP, 1940. 
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Aoxuanp Akagemuu nayx CCCP 
1958. Tom 121, Ne3 


MHHEPAJIOFH A 


r. A. HJIBMHCKHH 


O TTAPAMOP®O3AX KAJIBILATA 110 ®ATEPHTY 


(I]pedcmaeaexo axademuxom JI. H. Mlepoaxoeom 25 I 1958) 


Kpome Wupoko pacnpocTpaHeHHbIxX B IIpHpose KabuuTa M aparouHta, 
M3BecTHa H TpeTbA NowMMoppuad MozupuKauna CaCO; — cdarepur, Kpuctas- 
JM3yIOWMNCA B TeKCarOHa/IbHOH CHHTOHHH. PaTepuT nojlydaeTcA AUCKyCCTBeHHO 
B KpHCcTaJIMKax JMaMeTpom Meuee 0,1 MM BMeCTe C KaJIbILMTOM HW aparoHHTOM 
M3 pacTBOpoB, cosepxKamux K,CO; uw CaCl, (?, 4, §, °, 12, 18). Heo6xogqumbim yc- 
JIOBMeM COpasoBaHUNA (arepuTa H3 CMeCCH PaCTBOPOB ABJIAeTCA IeNOUHaA cpeqa 
M HH3Kad Temnepatypa (5—20°). Ioumyuaempie 
HCKYCCTBCHHO KPHCTaJJIbl HMeIOT BHA Tekcaro- 
HaJIbHbIX TaOJIMYeK WIM YMJIOWeHHBIX AunNupa- 
muy. DatepuT oOpa3yerca TakxKe B Bue JIHH- 
Z30BHJIHbIX 3e€PeH, PaHaJIbHOJIYUHCTHIX arpera- 
TOB HWJIH CKeJIeTHbIX (OPM, MOXOMKHX Ha CHEXKHH- 
Ku. MckyccTBeHHO NosyuaeMblli (baTepuT Werko 
NepeXxOUT B KaJIbUMT (3HAUHTeIbHO pexe — B 
aparoHHT) MmpH H3MeHeHHH pH cpexb, npHuem 
TIpH He€3HauHTeJIbHOM MOBBILMeHHH TeMMepaTyPbl 
mpomecc ycKopsertca (°,°,"). B mnpupoye darepur 
JOCTOBepHO JO CHX NOp He Obi yCTaHOBJIeH. 

Kpuctavibl, MOXoxKNe MO BHeLIHeMy OOVJIH- 
Ky Ha UCKyCCTBeHHBI dbatepuT, Opwiw o6Ha- Puc. 1. Kpuctannpr pateputa. 8 
py2XeHbI HaMH B KapOoHaTHTax MaccuBa Byopu- 

Apspu (Ces. Kapenun). Kap6OonaTuTbl 9Toro MaccHBa cCOpMHpoOBaJIHCcb, M0 
HallHM peACTaBJIeHHAM, B MOCTMarMaTH4uecKy!0 CTaMiO B pesyJbTaTe rryOo- 
KOFO H3Me€HCHHS MHPOKCeHHTOB MOA BOsselicTBHeM Ooslee NOsqHeli WemOUHOH 
HHTpy3uu. KapOonarurst c10%KeHbI KaJIbIUMTOM C NOCTOAHHOM, XOTH MW HesHa- 
YMTEbHOM MpHMecbiO AosomMuTa. BMecre c KapOoHaTaMi 
B 9THX MOpomax BCTpeyaloTca (IOrONHT, alaTHT, MarHe- 
TUT, CYJIbpHALI UT. A. CpeqW MHSOBHAHBIX Tes Mpe- 
UMYLLCCTBBEHHO KaJIbIUMTOBbIX KapOOHATHTOB BCTPevalorcs 
B BUe CeKYULHX XH PasJHYHOH MOULHOCTH KapOoHaTH~ 
ThI, CJIOMECHHbIE B PaBHOH Mepe KaJIbIHTOM H JOJIOMH~ 
TOM (J[OJOMHTOBbIe KapOonaTHThl). B oOMHOH M3 TAKAX 
XKWJI Obl BCTPeYeH YUACTOK KaBePHO3HOTO JOJIOMUTOBO- 
ro KapOouaTuTa, B HycTotax Koroporo (or 0,5 Ao 1,0 cm 
Puc. 2. O6maa dopMa p yonepeyHuKe) Obl OOHAPyXXeHbI Pas/IMYHbIe MUHEepa- 
Kpuctaa aTeputa Jib, uacro oOOpa3yroujve py3bl WH ULeTKH. I locseqoBa- 

a TCJIbDHOCTb BbIJeIeHHA ITHX MHHepaJIOB 3feCb Takat 
(or paHHuX K MO3QHMM): KaJIbUMT, NOMOMHT, AaHKCPHT, CHEPHT, cyabpHAbl (mH- 
put, cbasepuT, ralenutT), rpynma mpuMepHo OJHOBO3paCTHbIX MHHepavOB 
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(GapuT, aHrHsput, runc, aparouHT, WeouHTbl). HaBcex 9THX MHHepaslax M pactlo- 
JIOKCHbI Oe@IbIe JIMH30BHAHbIe KPHCTaJWJIMKH ONHMCbIBaeMOrO MHHepadla, Mo3xKe 
KOTOPOFO BbIeAIMCb TOJIbKO OUCHb MeJIKHE C/epOMMTbI KaJIbILHTA. 
OnncpBaeMble KpHCTaJJIbl B WyCTOTAX JOJIOMUTOBbIX KapOOHAaTHTOB HMerIOT 
XOPOWIO OFpaHeHHble TOMOBKH B BHe TeKCafOHaMbHOK MMpaMUsbl, Karka 
rpaHb KOTOpOH uMeeT YeTHIPeXyroubHy0 (popmy (pue. | wu 2). HwxKuue rpann, 
Kak MpaBHJl0, OOpasoBaHbl 3Ha4HTeJIbHO Xy2Ke MW YaCTO HMeIOT HEPOBHY!O0 M0- 
BepxHoctb. Hepegko KpucTasJIbl CpacTaloTca pyr C APyroM BLOJIb eCAMHAYHOTO 
HalpaBsIeHHa, OOpa3ya crTomOuaTble arperarbl. 
Kpuctasbl, Kak mpaBusio, HeOoublIMe HU peKO 
yjocturaior | MM B nonepeuHuke. M3yuenuve ux Noy 
MMKPOCKONOM MOKa3ai0, 4TO OHM MpeCcTaBJIAI01 
COOOH OYCHb Me@JIKO3ePHHCTHIM arperat, CJIO*KeCHHbIA 
IPCHMYILECTBEHHO KaJIbIMTOM. CrieKTpaJIbHbIM aHa- 
M3 1O0Ka3asl mpucytcrBue Ca (oueHb muoro), Mg, 
Fe, Sr, Ba (gecatpre JomH %) u Mn (cueqbl). 
Heo6pmHad Ia KapOoHaToB (bopMa KpKxcTaJ- 
JIOB, XAPaKTep HX BbIJeJIeHHA, COCTAaB H T. Jl. 103- 
BOJIMIH MpeIMONOKUTb, 4TO STO Mapamopdossl 
KaJiblluTa mo (tpateputy. Iloncku pesHKTOB (aTe- 
Puc. 3. THomocrepeorpaduye- PHTAa M0 eo ONTHYECKHM CBOHCTBaM 9 ih one 
ckat mpoekuua Kpuctaima 3aIHCb Oe3ycneuiHbiMH. PesysbTaTbl pacueta Je- 
cpareputa OaerpaMM MOATBeEPAMIH NpeoOJayaHve B 9THX KPH- 
cTamax Kalbuuta. OfHako B eOaerpaMMax Obl 
OTMCYeCHbI H JIMHHM, CBOMCTBEHHbIe HCKYCCTBeHHOMy (pateputy (5-7, 1°). Tlouru 
MOJIHOe OTCYTCTBHE CaMOro (paTepHTa B 3THX KPHCTasaX MOXKHO OODACHHTb ero 
OObUIOH HeYCTOMUMBOCTHIO M JIeErKHM MepeXOJOM B Apyrve MosMupuKaluN mp 
He€3HaUHTeJIbHOM H3MeHEHHH YCJIOBHi. 


Ta6Omuna 1 


Qucso Meupiue Bovpme CpegHee 


rpaHu eae? rpaueli - 5 2 3 x ‘ 
1126 | SS) o4 89°48’ Boma KO 34°53’ |90°00’|34°20/ 
0223 qf 42 OOS DAL 36°48’ 60°06’ 07°48’ |60°90’|57°41’ 


PouuomerpHyeckoe H3y4eHHe KPHCTaJJIOB NMOATBEPANMO NpHHadNexHOCTb 
HX K TeKCarOHaJIbHOM CHHTOHHM (IJlaHaJIbHbIM BH CHMMeTpHy). 

PesybTaTbl H3MepeHHA KPHCTaOB CBezeHbI B Tabu. 1. 

Kpuctasibl mpeyctaBisior co6oii KOMOMHallMIO JByYX TeKCaroHaJIbHbIx 
nupaMuy pasHoro pola (puc. 2 u 3). 

CHMBOJIbI M3MepeHHbIX TpaHeli ompeyeteHbl rpacdbwuecku MO eMHHUHEIM 
rpaHaM. Berwunubl p (Wid CEMMHMUHBIX Ppaueli (9113, = 76° 27'55”; 0917, = 67° 27’) 
MOJIYYeHbI BbIUHCIeHHeM (1) HCXOAA H3 Ay: Cy = 1: 2,077, ycraHoBneHHoro 
penTrenometpuuecku (*, *). PaccuvTaHHble M0 CHMBOaM BerMuMHBI p (1) WIA 
rpaneH (1126) u (0223) papnnr coorBerctBeHHo 34° 41'36” u 57° 58’43”. Cpas- 
HeHHe STHX BCHYHH C H3MePeCHHbIMM MOKa3bIBaeT UX YAOBJeTBOPHTeIbHOe COB- 
nayenue. 

PasHMlla B H3MePeHHEIX H BEIYMCJICHHBIX p OOBACHACTCH KaK HETOUHOCTHIO 
H3MepeHHA rpaheli C HEPOBHOM MOBeEPXHOCTbIO, TaK UH BbIUMCJICHHEM TOJIbKO 110 
OMHOH HCXOHOM BeIHYMHE Ay : Cy ("). Tak Kak cbarepuT panee ronuomerpuue- 
CKH He H3y4aJICH, COMOCTaBUTb NOMYYeHHbIe aHHble B HacTOAmee BpeMA 
He C 4eM. 
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IIpucyterBue napamopdos KaJIbLTa Mo aTepHTy B AOMOMHTOBBIX Kap6oHa- 
THTax MaccuBa Byop -pBu cBuseTebCTByeT O TOM, TO Mpoleccbl o6pa3o- 
BaHHA KapOOHaTHTOB 3aKaHYMBasIMCb MPH HH3KHX TeMMepaTypax HM, M0-BuLH- 
MOMY, B IeJIOUHOH cpeze. 


JlenwurpagcKkui rocyqapcTBeHHblit yHuBepcuTeT Ilocrynuso 
um. A. A. )Kjanosa 21 III 1958 


UHMTHPOBAHHAS JIMTEPATYPA 
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HToxaxann Akagemun nayr CCCP 
1958. Tom 121, N3 


MAJIEOHTOJIOL H 1 


B. Tl. MACJIOB 


HAXOJIKA B FOPE KPbIMA POJ[A COSCINOCONUS LEUPOLD 
YM EO HCTHHHAS MPHPOA 


(ITpedcmaeaeno akademuxom H. C. Iamcxum 4 III 1958) 


Bneppble OcTaTKH STOFO OpraHH3Ma ObIIM LeTambHO onucaHnst JleynoubyoM' 
|B 1935 r. (®) kak cbopamuHndepp u3 ropHt UlBetuapuu. Kémman () pkmouna. 
| STOT OpraHH3M B Cem. Rotaliidae. JJ. Axazpycos (*) onucan TaKue xe OCTATKH' 
u3 Kapnat, npHuumMaa ux Toxe 3a copamuHudepyl. IIengzep (4) KoncraTupo- 
Basia Coscinoconus B IIpopance, Mcnanun uv Cupuu..Ona comHeBaeTca B TOM,. 
—yTo 9TO opamuundephl. B cBoskKax NO MHKpoopraHH3Mmam (°-7) MbI He Haxo-- 
MM 9TOrO OpraHi3Ma,— MO-BHAHMOMY, aBTOPbl CUHTAaJIM eFO CJIMIIKOM Mpo- 
OueMaTHYHBIM. Tak xe OOCTOHT JeJ10 CO CBOJ.KaMH COBETCKHX YUCHBIX. 

BcrpeyeHHble MHOM ocTaTKH pola Coscinoconus B kuMepuyxKe KppimcKoli 
Aub B MaTepHase, JW106e3HO IipesocTaBseHHOM JI. I. PesHukospol, NO3BOIMAM 
M3Y4HTb S9TOT OPraHH3M B Pa3HbIX YCJIOBHAX 3aXOPOHeHHA. OTOT MaTepHas 
MOKa3aJI OWIMOOUHOCTH 3aKJIIOUCHHA WH MeTOJMKH onncaHHa Jleynoubya. 

OToT UcceOBaTeb, OMMCbIBad Coscinoconus (%), yKa3biBaeT, YTO ero CTPyK- 
Typa «... OW€Hb CBOeEOOPa3Ha HU CTOHT H30IMPOBaHHO cpequ copamuHHdep». 
IIpu onucanuu Jleynomby, OTHOCHT TeMHbIe y4acTKH NemHTOMOpdHoro Kap6o- 
HaTa K CTeHKe (PopaMHHUepbl, a BHYTPeCHHIO!O CBeTYIO YaCTb— K TOJIOCTH ee. 
 JieictButesbyHo, TakHe PopaMuHudephl yacTo 
| BCTpeualoTcA, HO Te 2Ke OPraHH3Mbl B MeJIHTO- 
| MOP*PHOM IleMeHTe ¥aCTO 3aMOJIHAIOTCA TeM- 
HbIM KapOOHaTOM, HeMHOrO OTNM4AIOWIMMCA 
OT CTPyKTYPpbI CTeHKH opraHH3ma. Mexyy Tem 
BHYTpeHHAA uacTb Coscinoconus HMKOrla He 
| ObIBAeT MeHTOMOPHOH, HHKOra He cosep- 
YKUT IeMeHTa TOPO]bl, OblIBaeT H3beeHa, U 
HHOTa TeEMHbIe YYaCTKH ObIBAaIOT OTeJICHbI OT 
BHEIIHerO IeMeHTa TOHKOH CBeTJOH KOpO4- 
KOH. OTa BHYTpeHHAA YaCTb COBepINeHHO 
HCHTHUHa CTPyKType YeXJIOB MYTOBYATHIX 
cudouel, C KOTOpbIMH Coscinoconus BCTpe- G 
)uaetca pBMecte (Triploporella, Munieria, 5. 1. ZapucosKa paspesos Coscino-- 
Actinoporella 2 ip.). conus: a —C. fusiformissp. nov. (ce- 

B oceppix ceyeHHax Coscinoconus OYeHb ueHne KOCoe mpozolbHoe), 6 —C. 
| moxox Ha ceyenna Acicularia, Terquemella a!pinus ea ao a 
|W p., ToubKO BMecTO momycdepuyeckux uo © i ae iaimes Seti eect 
| ccepHuecKHX IYCTOT, 3aMOJIHCHHBIX TeJIHTO- 
| MOp(HBIM TeEMHBIM KapOOHATOM, Mbl BHM Ce- 

YeHHA “Yepes CMMPaJIbHble KOJIbIla, 3aNOJIHEHHbIe HIMCTHIM TeMHBIM Kap6oHa- 
/ToM. YNOMAHY, YTO A3BeCTKOBbIe ClMOpaHrHodopbhl Acicularia u Terquemella. 
| BHauase TaK2Ke IPHHUMaJIHcb 3a cbopamunndeptl. 

B HH>KeIpHBOAUMBIX JMarHo3axX MeTOAMKa ONMCaHNA OOpaTHa MeTONMKe: 
| Jleynombaa: TO, YTO OH OMMCbIBaeT KaK CTeHKY, Mbl OTHOCHM K MyCTOTAM, 3a- 
 TOJHEHHEIM WuIMCTBIM MaTepHasioM, a CBeTubIii KpucrasuM4eckHi KapOonar, 
| orHocumblii JleynombOM K MomocTH OpraHH3Ma, MbI OMMCHIBAeCM KaK H3BeCTKO- 


Boe TeJIO CaMOrO OPraHi3Ma. 


| 5451 


Whee 


THM CHLOROPHYTA 
KJIACC ISOCONTAE 
Tlopagok SIPHONALES 
Cem. DASYCLADACEAE 
Tpu6a Acetabularieae (?) 
Pog Coscinoconus Leupold, 1935 


CrOWHbIe H3BeCTKOBbIe Tela YJIHHeHHOH IJIJIMMCOMaIbHOH, KOHYCOBHI- 
Hol u aliesugqHoh cbopMbl c mMonepeyHbiIM peOpom Hu rayOoKoH BbIeMKOH 
Ha IIOBepXHOCTH, KOTOpble HAYT NO CHMpasH MOA NOMOrHM yrvIOM K AJIMHHOM 
OCH M3BecTKOBOrO Tema. HanpaBseHve 3aBopoTa CNMpaeH, MO-BHMMOMy, 
JIM TpOTHB, MAM MO yacoBol cTpemKe. OcHoBaHHe BCerga OO/l0OMaHO, HO 
‘MHOPa BUAHO, YTO OHO He CNMOWHOe MH OOpa3syeT HeYTO BpOse pelleTKH, MIpH- 
HATOH JleynouIb4OM 3a anepTypy. 

Tun poga Coscinoconus alpiuns Leupold, 1935 u3 BepxHeropcKux 
u3BecTHAKOB I[I]BellapHu. OTH ocTaTKH paccMaTpHBaloTCA KaK OpraHbl 
pa3MHOKeHHA MYTOBYATHIX CH(POHOBHIX BOMOpocueH, BereTaTHBHble *Ke 4acTH 
He H3BeCTHBI. 

Coscinoconus fusiformis sp. nov. | 
, Puce. la, 2a u 36 | 

He6obiioe H3BeCTKOBOe TeO y3KOe, YAJIMHCHHO-AHIWeBHAHOe C Tly- | 
‘OOKOH Oopo3qkoH KOpbITOOOpa3sHOuH PopMbl H OTHOCHTeJIbHO Y3KHM peOpom. | 
Uncao o6opotos Gopo3yzbi 6—7. Y ocHoBaHHA M3BeCTKOBOFO Tea Oopo3fza | 
Hak/lOHeHa MO KPYTBIM yrviom; nocae l-ro oOopoTa Ha BbICOTe OKoNO 1/, | 
AJIMHbl Tella yroul HakJOHa cTaHoBuTcaA moworuM. LIlupHHa 6opo3yb 


Puc. 2. PexoucTpykuMu H3BeCTKOBHIX 4exs0B Coscino- 
conus: a —C. fusiformis, 6 —C. conicus, 6 — C. ob- 
longus, @—C. pagodaeformis 


pe3KO YMeHblvaeTcaA y BepwHHE. Pe6po umeer Gosiee UJI MeHee MOCTOAH- 
‘Hylo Wupuuy. Huxnee OKOHYaHHe Tela B BURe yCeyeHHOrO KOHyca, BepxXHee 


a 6 6 é 0 
Puc. 3. a—Coscinoconus minutus sp. rn. X30, 6—C. fusiformis sp.n. X80, 


e— C. oblongus x30, e —C. pagodaeformis x30, 0 —C. conicus X 25 
(Ece B OCeBbIX CeyeHusAX) 


‘ocTpoe. J[nuua Tena 0,6—0,7 [mM, Hav6oubmas WupuHa ero 0,3—0,4 mm | 
umMpuna Oopo3x 0,06—0,02 mm. Tonotun —usHd Ne 44A*, | 


Bce MOMAH bie BC aTbe FOJIOT 
‘ T TAaT HIIbIl HAXOXATCA B OJIOTHYECCKOM HHCTH y 
y y (© Te T ec CTHTyTe Axkayemun 
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Berpevaetca riaBHbIM 06pa30M B KOMPOJHTOBEIX H3BeCTHAKAX B MeCTe C 06- 
_Aomkamu Actinoporella u tT. mn. Mecronaxoawgenue Kapaou-Aiina u Aii-Ier- 
puuckan Sia. 


Coscinoconus conicus sp. nov. 


Puce. 26 u 30 


KpymHoe U3BecTKOBOe TeO WIMpOKO-KOHM4eCKOe C WIMPOKHM OCHOBaHHeM, 
| OCTPbIM peOpoM HU Tr1yOoKOl KopbITOOOpa3sHoH Oopo3syqKoH, yMeHbiuatoulelica 
B IMpHHe K BepwinHe. Huxuee OKOHYAaHHE MOCKOe, BepXHee OCTPOKOHEYHOe, 
HepoBHoe. Uuco o6opotos 4—5. Buicora tesa 1 MM, wimpuua ero 1,3 mM, wm- 
pHHa Ooposgzbi oT 0,08 go 0,022 mm. Tonoruan — mand Ne 115. Kapaou-Aiiua. 
Berpeyena TakxKe B raibKaX MasleOreHOBOrO KOHTIOMepata Ha CeBepHOM CKsIO- 
He Kapnar B Matepuaue JI. B. JImHeuxo# (pp. Uepemow, PrOunua). 

Berpeyaetca B rpy60-ZeTpHTYCOBLIX H3BeECTHAKAX C OOJIOMKaMH, MOKDPBITEI- 
| MM KOpO¥UKaMH MesHMTOMOpHOrO KapOoHaTa, COBMeCTHO C O6IOMKaMH Try6OK, 
cudouel uM comeHonop. 


Coscinoconus minutus sp. nov. 


‘ Puc. 3a 


@MopMa MaJIeHbKOFO HM3BeCTKOBOFO Tesla TaKand xe, Kak y C. fusiformis, 
| HO OHO OTJIM¥4aeTCA pa3MepaMH: AHHa 0,34 MM, MaKCHMaJIbHaA WIMpHHa 
| 0,2 MM, waHpuHa SOopo3y 0,02—0,04 mm. Uncno o6opotos 4—5. Tonorun — 
| mand 44A. Ad-Ilerpu. 

| Berpeyaetca B eTpHTyCcoBO-actaHHTOBOM M3BeCTHAKe COBMeCcTHO Cc C. oblon- 
gus uw oO0MKamu Actinoporella wu Munieria 


Coscinoconus oblongus sp. nov. 


Puc. 26, 36 


. V3pecTkoBoe TelO yJIMHeHHOe, KOHYCOBHAHOe, WHIMHApHyeckoe Cc IIpH- 
| TyleHHOH BepmmMHO. Bopo3sya oOpa3yer WHIMHApHueckyl0 BbIeMKY, Norpy- 
| wKeHHy10 Ha 3/, cBoero AuaMeTpa B Teo. Pe6po mwupokoe, nmaocKoe. Mxorya 
| 3aMeTHa TOHKaA CBeTMaAd KOpOuKa, COeAMHAIOULaA CoceqHHe peOpa. B 93ToM 
| ciy4ae Oopo3qa MpeppariaetcA B WHIMHApMyecKy1O CNHpasibHy!O MOVJIOCTh. 
' Hau6onpulaa wupuHa Tela — y OCHOBaHHA, KOTOPOe O6bINHO OOsIOMaHO. JIMa- 
| MeTp Tela MocTemeHHO yYMeHbIUIaeTCA K BEPUIMHE, Tak Ke Kak UH WHPHHa Oopos- 
| Wel, KOTOPad y BepLIMHbI MHHUMasbHad. JLauHa Tea 0,9 MM, wpa 0,36 MM. 
| WMpHHa Goposybl yMeHbulaetca oT 0,14 no 0,025 mm. Uncao o6oporos 6opos- 
| apr 7—9. Tonorun — mand Ne 121, Au-[lerpu. Berpeyaetca B eTpuTycoBo- 
MeHTOMOPMHBIX H3BeCTHAKAX C OONOMKaMH Actinoporella. 


Coscinoconus pagodaeformis sp. nov. 


Puc. 22 u 32 


MopMa HeOoubIMOrO Tela MOUTH IWMIMHApMuecKkad, HaNOMHHaeT yceveHHblli 
O4ueHb OcTpbIii KOHyc C O6OMaHHbIM OcHOBaHHeM. Boposga oueHb ryOoKkaa, 
KOpbITooOpa3Had, pepo ocrpoe, y3Koe. Iupuna Oopo3sbl nocTemeHHo yMeHb- 
WaeTCA KBepXy, Ha BeplHHe, B MocmeqHeM OOOpoTe, Oopo3qa peskO CYyKH- 
paetca. J.muHa H3BecTKOBOrO Tesla 0,7 MM, WHpWHa B HAKHeM YacTH 0,19 mM, 
uiupHua Sopo3an 0,05—0,1 mm. Fonorun — mand Ne 120. Kapa6n- Sita. 


Coscinoconus alpinus Leupold, 1935 


Puc. 16 


MopMa HeSombUIOrO Tea KOHYCHO-JIYKOBMYHAaA C LMPOKHM H MIOCKHM OCHO- 
BaHWeM HM ocTpol BepmmuHol. Boposyqa kopbirooOpasHas, MocTemeHHo cy- 
547 


*KalollaAcA, BpesaHa r1yOoKO, CO CTeHKaMH, HaKJIOHHbIMH K OCH Tela. Pedpo 
y3koe, ocrpoe. IIupuua Tena 0,5 MM, JIMHa ero OKOJIO 0,42 mM, lupHHa Oopos- 
met 0,05—0,08 mm. Uncato o6opoTos Goposzn 6—7. OcHoBaHNe B Be He- 
MpaBHbHOH pemerKu. Kapa6u-Alina. Berpeuaetca B atpaHHTOBbIX M3BeCT- 
HAKAX. 


Coscinoconus asymmetricus sp. nov. 


Puc. le 


MopMa KpyMHOFO U3BeECTKOBO"O Tea EJIKOBUHAaA, BLITAHYTaA, HENpaBHJb~ 
HO KOHYCOBMHas C rryOOKUMH GoposyaMH M OKpyrJibIM peOpoM, 4eM OTIHYAeT- 
CH OT OCTAJIbHBIX BHJOB, OOMaLaloulMX pe3KO BbIPesaHHbIMH peOpamu. B mpo- 
JOJIbHOM CeyeHHH OrpaHnyena ryOOKO-BOJHUCTON OOKOBOH MOBepXHOCTbIO. Oc- 
HOBaHve O6m0MaHO. JlnuHa u3BecTKOBOrO Tesla 1,1—1,2 mM, wupHHa 0,6— 
0,2 MM, wHpHHa Goposyx 0,1—0,16 mm. Tlourw He yMeHbillaeTCA WO BepIIHHbl, 
rye Gopo3la cTaHOBHTCA MeKOH u y3Koit. Uncno o6opoTon 6oposyzb 4—65. 
Berpeyaetca B rpy6o JeTpHTYycOBLIX H3BeECTHAKAX CO CseaMH OOBONAKMBAaHH A 
MW ApyruMv MpH3HakaMH %KHBOTHBIX H COseHONOp, C OOJIOMKaMH Triploporella 
u Coscinoconus conicus sp. nov. Tonorun — mud Ne 360, Kapaou- isa. 


CucteMaTuyueckoe NOMOKe€HHE 
M Das Cee DE OFC) TaSHt Care is Ca OPM si iC asa rie bias Olea aOR 


XapaktTep 6opo3AbI B BUe BbIEMKH B CIIJIOWIHOM H3BeCTKOBOM Tesle CBOHM 
CIMpaJIbHbIM HaBHBaHHeM HaMOMHHaeT CNMpPasbHOe pacnosoweHHe ciepnue- 
CKUX CNOpaHrHit B H3BeCTKOBOH HTosOUKe alMKYAAPHH. B HeKOTOpPHIX CLyUaAX 
MOXKHO BHJeTh, YTO C BHEIHeH CTOPOHI OOpO3a NOKPbiTa OYeHb TOHKOH KapOo- 
HaTHOH KopouKol. B 9ToM culyyae B NOMepeuHOM CeyeHHH Oopo3ya BbIPIALUT 
okpyruioH. Hapy»xHasd kopouKa, M0-BHUMOMY, OOBIUHO He COxpaHsAeTCA WIM HE 
o6pasyetca. IIpu nonpirkax pekKOHCTpyKIUMM W3BeCTKOBOrO Tesla (pc. 2) no- 
JLYUMJIHCb BHHTOOOpasHble (burypbl. PaccmoTpeHue STHX Tes NO3BOJIAeT BbITBH- 
HYTb PHMOTesy HX MpHHalex*KHOCTH K OpraHaM pa3MHO*KeHHA cudouen. Pac- 
MONO%KeHHe OOPO3sAbLI Ha H3BECTKOBOM Tele CO CNHPaJIbHbIM 3aBHBaHHeM [IO 
MOJOrOH KPHBOH NOsBOJIAeT NpeANOFaraTb CyUleCTBOBaHUe IPH 2XU3HH BOOpPO- 
CM OLHOTO JWIMHHOTO cnopaHrus (?) BHYTpH Oopo3syzbH. Ec Obl TaKOH TOHKUH 
M JWIMHHbIA ChopaHruH He OOBMBaJICA (MOMyNOrpyXKeHHbIM) BOKPyr U3BeCcT- 
KOBOLO Tela, OH Obl Obl UpeSBLINaHHO XPYNKHM MU JIerKO pa3pbiBasICA ObI TBH- 
YKeHHeEM BOJBI. 

IIo IIengzep, mpexctraputemu poxa Coscinoconus u3BecTHb C HMXKHeM YOpbl 
AO BepXHUX TOPH3OHTOB BepxXHeH lopbl. OHH OYAYT MrpaTb pOdb PyKOBOAMINX 
HCKOMAaeMbIX IOPCKOFO BO3pacTa, He3aBHCHMO OT MpOHNcxomAeHuA. OTYeTIUBO 
BbIe AtoTca Coscinoconus AByX pa3Hbix damnit: 1) C. pagodaeformis, C. fusi- 
formis, C. minutus u C. oblongus — scrpeuaiorcs B OTHOCHTebHO Govlee rry- 
OOKOBOAHBIX (20—50 mM) nemHTOMOpHO-eTpuTYCOBLIX HW KOMPOJIMTOBEIX H3- 
BecTHAKaX BMecTe c Actinoporella, Munieria u ap.; 2) C. conicus u C. asym- 
metricus — OObIGHEI AIA rpyOokerTpHTycOBbIX H3BECTHAKOB CO CeqaMH 2KH3He- 
CATE bHOCTH CHHE3eCJICHbIX CBEPJIAWHX H OOBOMAKMBAIONMX BOLOpocieH Ut 
OoraTbIM KOMIVI€KCOM PH(POreHHbIX XKHBOTHBIX, a Takxe c_ Triploporella, 
T. €. B MOpoxax Ooulee MeKOBOAHOTO NpoucxoxyeHua (O—20 m). 


Teonormueckuit HHCTHTyT _ Tloctynuato 
Axajlemun nayk CCCP 28 Il 1958 
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JIOTHUeCKH, MW Ha OCHOBAHHU OMHCaHHH OOOKX aB- 


JIM O6HAPyKeHbI HAMH B OBOWHTAX CTepJAqeH 


Lorntaye AKkawemun wayr CCCP 
1958. Tom 121, Ne3 


CHCTOJOLH A 


E. B. PAMKOBA 


PMUCTOXMUMHMYECKOE MCCJIEMOBAHHWE MAPASHTHYECKON 
JIMGHWHKH POLYPODIUM HYDRIFORME USSOV (COELENTERATA) 


(ITpedcmaeaeno axademuxom_E. H. Ilaeaoeckum 27 IT 1958) 


Uuka passuTua Polypodium hydriforme, napasura UKpbI OCeTpOBbIX pbIO, 
pacKpbIT Mb yactuyHo (', 7). B cBa3H c 9THM OObIOH MHTepec MpescTaB- 


SIACT H3YUCHHE CaMbIX MOJIOAbIX NapasHTHyecKUx cTaquu Ppa3sBUuTHua Polypo- 


dium. J[pa 9k3eMiIapa TakuX cTaqul Oblmu BHepBble HaleHbl YcosBpiM (°) B 
ceHTsOpe. JIunmun (*) o6Hapyxu TakKxe JBYyX 
llapa3HTHyuecKHX JHuHHOK Polypodium B Mae B 
UKpe OJHOH CaMKH cCTepJIAQH. OHAaKO 9TH YeTHI- 
pe 9K3eMI1 Apa Ob MNIOXO HCCIeAOBAaHbl PHCTO- 


TOPOB, He CHaOQUBLUIMX CBOM CTaTbH PHCyHKa- 
MH, MbI HE MOKeM COCTaBUTb OHOTO mpe- 
CTABJICHHA O CTPOeCHHH MOJIOJIbIX CTaQHl pa3Bu- 
Tua Polypodium. 

Mosogple craquu paspurua Polypodium 6p- 


III craguu 3spenocru (°)7, 10412 wtoma 1955 r. 
uw 19 uiona 1956 r. Ha p. Kame (c. Prt6Hasa Cuio- 
6oya, Tatapcxof ACCP). Tucromornyecku uc- 
CJleOBaHO OKOJIO 50 JHYHHOK, BbIAeIeCHHBIX H3 
UKPbI, H OKOVIO 30 JIMUHHOK B UKPHHKax. 
Matepnas  duKcHpoBasiCA %HAKOCTAMH 
@Onemmuura, Ulamnu, Benya, Byana, Kapnya, 
Lleukepa (c PopMaJIMHOM), CysleMol c yKCyCHOL 
KHcmoTOH Hu 10% dopMasHHOM. SapaxeHHBIe 0 05 may 
MKPHHKH UM BBbIJeJIeHHbIe H3 HKPbl JIMUHHKH 3a- (44 


JIMBaJMCb B MapapwH. Cpesbl MSTOTOBANMCh pye 1. JIpe nuuaHKn deze 


TommuHol B 5, 7 Hu 10 py. Ilpenmaparprokpawiv- aye v3 uxpanox cTepaqu mpu- 
BaJIHCb %Xe@JI@3HbIM TeEMaTOKCHJIHHOM, Te@MaTOK- 2KH3HeHHO; a — MomOgaa JmuUH- 
cunuHoM Bemepa c 303HHOM, TpHoKcHreMaTeu- a, © — AnuMHKa c sauaTKaMH 
Hom Taucena, mo Manny. Tnuxoren onpeze- es 

JIAJICA C MOMOLUIbIO peakIMH C HOAHOH KUCMOTOH — peaxTuBom I[IIudiba; KkoH- 


TPOJIbHbIe Cpesbl OOpadaTbIBaHCb COHOM (30 MMH. mpu 37°). Kup ByiaBasau- 


CH ocMMpoBaHHem no [lamnu c mocsexyoulei O6pa6oTKoH pactBopom Na,S 
B 70° cnupte. JlesoKcupHOoHykKsenHOBand KucsoTa (THK) onpenenanacb c 
MOMOUbIO peakKUHH DewbreHa HW OKPaCKH MeTHJIOBbIM 3eJIeHbIM — MHPpOHHHOM 
B cMecH YuuHa (MeToguKa Bpaure (°)). PuOonykmenHoBaa Kucsota (PHK) spr- 


ABJIANIACb MO OKPpacKe IMPpOHHHOM nO YHHa HM TOJYHAMHOBOL CHHbIO 10 Bpa- 


me; Ha KOHTPOJIbHbIxX cpe3ax PHK yjalamacb pacTBopoM KpucTasmmHu4eckoli 
pu6onyksea3snr (°) wan rugpomm30m IN HCl (60°, 10 Muu.) (*). Cymmap- 
HbiM OeOK ONpeeAICA OKPaCKOH CYJIEMOBbIM pacTBOpOM OpomdeHoso0Boro 

cuHero (8). 
SapaxkeHHble HKPHHKH cTepssangu II] craquu 3penocTH OTMMYAaIOTCH OT 3]0- 
POBBIX JIHIMb Oouee TeEMHbIM WBETOM H KpyNHOH BeNHUMHOL ((HaMeTp 30po- 
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BOM UKPHHKU OKOO 1,3 MM, 3apaxKeHHOH — OKOJIO 1,5—2 mm). 3aks104eHHbIe 
B TaKUX HKPHHKax NapasuTol (puc. 1) uMeIoT BUA ABYCMOMHBIX TWIaHy006pa3- 
HbIX JIMUHHOK, pa3sMepom oT 0,5 Jo 2,5 MM. Bonee kpynuHble JIMYHHKH COPHYTbI 
BHYTPH HKPHHKH HM MMeIOT B3AyYTHA — 3ayaTKH OyAyuMx NoueK. Ha cpe3ax 
yepe3 3apaxKeHHble HKPHHKH BAHO, YTO NapasHT pacno/araeTcA YacTO B HeMO- 
cpelcTBeHHOLi O1M30cTH OT Apa (puc. 2), OMHAKO He NoBpexaerT ero. JlnunH- 
Ka OKpyxKeHa Kancysioli, usomMpylomjel ee OT *KeJITKa HKPHHKU (PHC. 2); 
9Ta Kancysia He Obluia 3amMeyeHa Ycosbim u JIMMHHbIM. 

Teno JIMUHHKH COCTOKT H3 JBYX CJOeB KJIeEeTOK — HapyXKHOTO MH BHYTPeH- 
Hero. O6a COA MpelcTaBAIOT COOOH WHIMHApMyecKU SIMMTeIHH; BbICOTAa 
KJleTOK OkKo0 9, wApHHa — oKouio 5 p (puce. 3). Aapa kmeTOK HapyxXHOTO 
CNOA pacnomaraioTcH B HX AHCTalbHOM YaCTH, Apa keTOK BHYTpeHHero 
cod —B Oa3abHoH. Apa oKpyruble WH OBaJIbHbIe, JIMHOH OKONIO 4 -. 
Hexoropnie 43 HUX COJepxKaT NO Apa AQppKa. B KeTKax OOOWX CO0EB 
HHOFa BCTpeyalOTCA MUTO3BI. | 

KaeTkW HapyXHOPo CJIOA CHaO*KeHbI Ky- | 
THKaMH (puc. 3H, JI); WucTaJIbHbIe KOHILbI | 
KJICTOK BHYTPeHHero COA 3aNOJIHEHbI KPYT- | 
JIbIMH TpaHyamu (puc. 3). Mexyay coaMH | 
KJIeTOK, IpHMbIKawH K BHYTPeHHEMY CuJIO10, 
HaXOMATCA HHTEPCTHUMabHble KJIeETKM Be- | 
peTeHOBUAHOH cbopmut (puc. 3 B, J). Huxa- 
KHUX JIPyrHX KweTOK (2KesIe3HCTHIX, Myc- 
KYJIbHbIX, CTPeKaTeJIbHbIX) B Tele JIHYHHKE | 
o6HapyxkeHO He ObIO. 

Jle30KCHpHOOH YKJICHHOBaA KHCJIOTAa OKa- | 
JM3yeTCA B XpOMAaTHHe Aep, KOTOPHIK Laer 
HHTeCHCHBH YW peakiiuio Meuprena (pue. 3 A), 
Sa iifehe 4 neleboneeis. Neva KpaCHTCA MeTHJOBBIM SeJICHBIM (puc. 3 B)# 
punky. )Keesnbin remaTokcuJuH. Muk- nA Nailin. mpm (pucsind Jl); pues 
pooro, 06. 1,0K.5X.2-——smunnxa, HYKJeasa He JelicTByeT Ha OKpalllMBaeMOCTh} 

kK — Kancya, 2 —spoukpnxxn XpoMaTHHa (pwc. 3/7, £). Konuyuectso, THK) 
B SApaxX KJIeTOK OOOHX CIOeB HM HHTePCTH- 
WHaJIbHbIX KJICTOK IIPHMepHO OJMHAaKORO. 

PuOonykienHOBad KUCIOTa COJepxKUTCA B AMPbILIKax HM B WuTOMIAS4 
Me KJleTOK. Ona OKpallMBaeTca NHpoHHHOM (pyc. 3 B) Hu TOMYHAMHOBO! 
cuHbi0 (puc. 3 J). B konTpomec puOoHyKmea3s0H OKpacka ucuesaer (puc. 4 
Tie JM 
Oco6enHo Muoro PHK 8B wWHToNMmasMe HHTepCTHUMaMbHbIX KIeTOK HW B SApbIlll 
Kax. ' 

OnpefeseHne NOHCaxapuOB C NOMOMbIO peakIHU Cc HOLHOH KUCOTOL— 
peakTusom IIInddba noKka3an0, YTO B Tele JIMYMHKH, B Kalicysle HW B KedNTKE 
MKPHHKH COJep*KUTCH MHOPO riblOOK raHKoreHa (puc. 3 3), KOTOpble pacTBOs 
pAIOTCA MIpM MpexBapuTembHOH OOpaboTKe cuoHOH (puc. 3H). B wapyx' 
HOM CJloe JIMYHHKH PIHKOreHa OCOGeHHO MHOFO BOWIM3H OasanbHOH MeMOpaHbi| 


| 


Puc. 3. Puctoxumua anunnku Polypodium. A —cpes uepe3s anuunxy, enbren — auxTp 
rpion;, 5 — xocol cpes uepes kancyay, Denbren — muxtTrpioH; B — cpes uepes AMYHHKy, MeTHAC 
BbIM 3Ce€HbIM — MMpOHUH; J — TO Ke, MeTHJOBbITi 3e/IeHbIt — MMpOHUH Tocse puoonykviea3bi 
Al — To xe, Tolyufunopad cuHb; E — To xe, TOMyHAMHOBad CHHb Mocse pHOonyk1ea3by 
7K — KOHUbI 2KTOJEPMAJIbHBIX KJICTOK C JMCTa/IbHBIMH TpaHyJlaMu, TOJyH.MHOBaA CHHb Moca 
ruypomu3sa HCl; 3 — cpes uepes sapaxennyio uKpuHKy, Hoqnat KucnoTa — peaxtus India 
H — To xe MOCME TIpeBapuTeMbHOK OOpadoTKu cOHOH; K — cpe3 yepe3 3qopoByio HKpUHKy 4 
yuacToK *KeITKAa, HOAHaA KUCNOTAa — peaxTue IIInda; JJ — cpes uepe3 3sapaxenHyi0 UKpHHK 
cylema — Opom@enouoppii cunul; M — cpes uepes amumHKy, 2%KUp OcMupoBaH. YpesmnueHns 
A—K uM 1350x, 3— J 1000. 94 — snToxepma (napyxHbIli cnoli); 9k — sKkTonep 
Ma (BHYTPeHHHH Coli); @ — AMCTaIbHDIe rpanysbI KTOMepMEI; W — MHTepCTHUMANbULIe KNeTKH 
Koc — KallIM WKupa, AK — Apa kKalcyJbl, K — Kalicysla, oC — %KeNTOK, 22 — rauxoreth 

He — WYTHKU, OM — OasanbHaA MemMOpaHa 


a BO BHYTpeHHeM cylOe —B JMCTaJIbHbIX KOHMWaX KuJeTOK, Tye rainNkKoren 
3allOMHACT BCe MPOMeKYTKH Me*KAy CBeTIee OKpalleHHBIMH KPYMHbIMH rpa- 
Hynamu (puc. 3 3). Jtuctanbuble rpatysbl KeTOK BHYTpeHHero cnos JH- 
4YHHKH, KJIETOUHbIe CTeHKM HM Oa3asibHaH MeMOpaHa Takxe JalwoT NOMOKUTeIb— 
Hyl0 peaklMt0 C HOAHOM KUCOTOH —peaKrTuBom LI ndca (puc. 3 3), mpuuem ata 
OKpackKa ycTowunBa K ctoHe (puc. 3H). Takum o6pasom, 9TH CTpyKTYypbI Copep- 
*KaT NOMMCaXapHbl, KOTOPble He ABJIAIOTCA rvIHKOreHoM. J[ucTaJIbHble rpaHyvbk 
OKPallMBalorcA TOM YHAMHOBOM CHHbIO MeTaXpOMATHYHO B KpacHo-cbuoseToBblii 
upeT (puc. 3 /[), wro yKa3biBaeT Ha MX KUCJIbIli XapakTep. Ota MeTaxpoma3ua 
He cBa3saHa Cc PHK, Tak kak mocule JelicTBuaA pHOOHYKJlea3bl OHA COXpaHsAeTca 
Moc.’ 3 E'). 

OueBHAHO, AUCTaJbHble rpaHyvIbl COepxKaT KUCIbIe MyKONOMCaxapHsbl,. 
WaroulWe, KaK U3BECTHO, CHJIbHy!0 MeTaxpoMasuHw (°). [panyabl KpacaTca TaKxKe 
M MMpOHHHOM (puc. 3 B), npnuem mpoxouxKalorT OKpallMBaTbCA HW B KOHTpoue 
c pHOonyksieason (puc. 3 J), uro nogzTBepxKaeT oTCyTcTBHe B Hux PHK. O6- 
paootka | N HCI (60°, 10 muu.) cuumaer Metaxpomasuio rpaHys c TOyuaH- 
HOBOH cHHbrIO; no ATKHHcony (2°), 9TO CBOlicTBeHHO KHCJIbIM MyKOMOUCaxa- 
puam. Jluctambuble rpaHyJibl BHYTPeHHEFO COA JIMUMHKM COepxaT, KpoMe 
KHCJIbIX MYKONOMIMCaxXapHOB, TakKe OGOK: OHM OKpallMBaloTca cysemoH — 
OpoM@eHOJIOBLIM CHHUM (puce. 3 JJ). 

AnaJIOrMunble rpaHyJbl Obl OOHapy2KeHbI HAMM BO BHYTPeHHeM culoe KsIe- 
TOK Mapa3HTM4ecKoro CTOOHA, HMelOUlerO OOpaTHOe pacnomoxweHHe 3apobl- 
WI€BbIX JIMCTKOB (T. €. B 9KTOJepMe), a TaK2Ke B Hapy2XKHOM Cy0e (SHTOZepMe) 
CBOOOJHOXKUBYWIMX NowHMOB. Orcioja MbI 3aK10uaeM, YTO BHYTPeHHHH cu0H 
KJI€TOK Mapa3HTHY¥eCKOH JIMUMHKH, COflepxKallMH yKa3aHHble TpaHyvibl, sAB- 
JIA€TCA 9KTOMEPMOH, a HaPyXKHbI co, HeCyIMA w2wryTHKU, — SHTOJepmMoli 
(QHTOZepMa CBOOOXHOKUBYIIMX NOJHMOB TaKKe COCTOHT H3 %XPryTHKOBOTO: 
3nuTemua). OueBuwHO, JM4nHKa yxKe Ha 9TOM CTaqMN UMeeT OOpaTHoe pacnovo- 
YKeHHe 3apObIlleBbIX JiHCTKOB: SHTOMePMa HaXOJMTCA CHapyXH, a YIKTO- 
epMa — BHyTpH. Ham faHHble He corsacyoTcaA c yrTBepxeHHem A. H. 
JlamuHa O TOM, TO MOJO{ble NapasHTHyecKHe CTAaHH HMeIOT HOPMaJIbHOe pac- 
MOO KeHHe 3apOsbllleBbIx MracToB. K coxaennio, JlunHH coobulaeT O MOXO 
COX PaHHOCTH CBOErO MaTephaJla H He NPHBOANT yOeANTeJbHbIX apryMeHTOB B MOIb3y 
CJleIaHHOPo HM BbIBOJa. CuleOBaTeJIbHO, MbI MOXKeM peAnosMarath, 4To wn Jun 
Mel Jeo c eure Oouee paHHeli cTalueli pa3BHTUA, H TOra Halo CUNTAaTb, TO 
MHBePCHA 3apOMbIINeBbIX NacTOB mpoucxoyzuT y Polypodium Toryac nocue BHe- 
JIpeHHA B UKPY, WIM uTO ero MHeHHe OWMOo4uHO. B nocaeqHeM CLyuae MOXKHO: 
OXKHaTb, YTO HHBEPCHA 3apOTbILWIeBbIX JIMCTKOB HMeeT MeCTO Ip IMOPHOHAIb- 
HOM pa3BuTuu Polypodium. Cao6oquaa nMianylooOpa3Has JIMYMHKa, KOTOpAA, 
BePOATHO, HMeeTCA Y 9TOFO X%KUBOTHOFO, ye NOMKHA OOMaLaTb Tora OOpat- 
HbIM PpaCMOJO*KeHHeM CIOeB KJIETOK, IIPHYeM XKFYTHKH JATOMEPMAbHbIX KeTOK 
MOLYyT CJIYKUTb WIA TepeqBHKeHHA. 

Peakluio Ha Oen0K aloT BCe THMbI KeTOK JIMUMHKH, HX WHTOMIA3Ma, KJe- 
TOUHbIe CTCEHKH, Oa3albHad MeMOpaHa, x%IryTHKH (puc. 3 JJ). HanOonee apko 
oKpalmMBatotcs aqppuuku. TlocKopKy Oa3aibHaxt MeMOpaHa UM KsleTOUHbIe 
CTeCHKH He MeTaXpOMATHUHbI Mp OKpacKke TOJIYHAMHOBOH CHHbIO, MOXKHO 
CUHTaTb, ITO OHM COsepxKaT OesIOK MH HeEHTpaJIbHbIe MYKONOMMCaXapHfbl, WI 
»Ke MYKOMNpoOTen bl. 

Kup pacnonaraetca B KIeTKaX JIMYHHKH B BUJe Kallesib, MpHueM B 9KTO- 
JepMe XKHPOBbIX KalleJlb OTHOCHTeJIbHO OONbIle, YEM B SHTOJepMe, HO 3aTO B 
nocueqHeH Kalu %KUpa Kpymvee, 4YeM TakOBble B 9KTOepMe (pune. 3 M). 

Boupmoll UHTepec MpeAcTaBsAeT cTpoeHHe Kalicybl (puc. 2H pue. 3 5, 
3, H, Jl), Koropas okpyxXaerT MMUNHKY, Je*KalllylO BHYTPH HKpHHKH. BemectTBo 
KallCyIbl TOMOreHHO, HO B HeM OOHapy2XHBaIOTCA KpyMHble Apa, kpacs- 
ILHeCH 2KeJICE3HBIM reMaTOKcHHHOM no MaHHy 4 2pyrimMu metojamn. Sppa 
DMenbreH-NOJORKUTeIbHbI (pc. 3 6); Ha KOCbIX Cpe3axX BHAHO, YTO Apa Kal- 
CYyJIbl MOFYT pa3BeTBAATbCA HM YacTO MMerOT cO*KHYIO (opmy (puc. 3 5). Ilo 
3epHHCTOH CTPyKType COCTAaBAOWUerO HX XPOMATHHA OHH BeCbMa CXOJHbI C 
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‘[paMu KileToK wMunHKH. Kancysa 6orata Serko (puc. 3 //). Bes comHeHua, 
OHA ABMACTCA MPOMSBOLHLIM MapasuTa, NOCKOJbKY B AKWeKeTKe CTepJALM HeT 
UCTOUHHKa JA OOPpasOBaHUA KJICTOUHBIX QJIEMCHTOB KalicyJibl. Cnoco6 o6pas3o- 
BaHHA KalcyJIbl OCTaeTCA HeEACHbIM; MpaBla, B OMHOM Clyyae Mbl HaOsOMaJIH 
BbIKJMHUBaHHe JBYX SHTOMepMaJIbHbIX KJIeCTOK B MOJIOCTh MeXK LY JIMYMHKOM U 
KamcyoH. Bo3mMoxKHOo, UTO Kalicyia OOpasyeTcA MyTeM CIHAHHA STHX KsJe- | 
TOK. | 
SHaUuHTeIbHbIit MHTepec MpescTaBsAeT BOMpoc MMTaHHA JIMYMHKH. B kuer- | 
KaX JIMYHHKH HeT 3epeH 2*KeNTKa; U3peKa OHH BCTPedalOTCA TOMbKO B KalicyJe. | 
)KenTOK UKPHHKM, HemocpeACTBeHHO pHwleraiwuul K Kalicyse, OOBIMHO He CO- | 
(We@p2KHT KPYNHBIX xKeNTOUHBIX 3epeH. OueBHHO, OH HaxofMTCA B Mpolecce | 
pacrBopenus (puc. 3 3, H, JI). Kak puguo u3 puc. 3 3, B kancyse u mpuseraw- | 
WleM K Hel cloe *KeNTKa COMepRUTCA OUeHb OOMbIWNOe KOMMYeCTBO TIHKOreHa. 
VurepecHo OTMeTHTb, UTO B 3apaxKeHHbIX HKPHHKaX Me2*KAy 3epHaMH XeJTKa | 
WM BOKpYyr Apa Take Colep KUTCH OO/IbUe PIMKOreHa, YeM B COCeMHUX 30po- 
BbIX HKPHHKax TOM we cTaquM 3pesocTH (puc. 3 K). BeposxTHo, H4YMHKAa JO 
MCUC3HOBCHHA Kalicysbl (YTO MpOMCXOAUT Ha Oomee NOSAHMX CTaMMAX pas3- 
BUTUA) AKTHBHO YCBauBaeT TIMKOreH, MPOXOAAWMH B paCTBOPeHHOM Bile ye- 
pes Kancysy. Jlio6onbITHO, YTO yCHeHHOe OOpas0BaHHe TIMKOFeHa B XKeJTKe 
-OTMe€¥aeTCA H IPH pasBuTHH 2MOpvOHa B KypHHoM ale (1). BosMoxHO, YTO JIH- 
YHHKa WIM KalicyJla BbIAeAIOT B 2KeTOK (epMEHTHI, BbISbIBAIOLIHe TaM OOpa3o- 
BaHHe TIMKOreHa, MOMOOHO TOMY, KaK 9TO HaOwllOfaeTcaA IPH pa3sBMTHH KypH- 
Horo 3MOpHoua (11). Jipyrumu cOBaMH, 3feCb HMeeT MeCTO OCOObIH cyyan | 
Hap yXKHOTO NHUWLeBapeHHA y Mapa3HTHueCCKOH JIMYHHKH, MpHueM OOpa3so0BaHHe | 
‘KalCYJIbl MOXKeT PaCCMaTPUBATbCA Kak UpHcnocoOseHHe K MHTAaHHIO %KeJITKOM. 


VWactutyT watTonoruu Tocrymuaio 
AkalemMuud HaykK CCCP 21 Tl 1958 


Bcecor3Hblli HayYHO-MCCeMOBaATeIbCKUH MHCTHTYT 
O3epHOrO HM pedHOrO pbIOHOrO xXO3ALCTBA 


UMTHPOBAHHAA JIMTEPATYPA 
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PHHPOBHOJOTH A 


H. H. POMAHOBA 


PACHPOCTPAHEHHE WH 9KOJIOTHYECKAA XAPAKTEPHCTHKA 
CEBEPOKACIIMHCKUX AMPHIPODA HW CUMACEA 


(ITpedcmaeaeno axademuxom H. H. Ilmaabeaysenom 12 IV 1958) 


CBeeHud 0 pacipoctpaHeHuH kacnulickux Malacostraca, cogep xammeca 
B paOoTax psa apropos (!~>), B OCHOBHOM KacaloTca pacmpocTpaHeHusa am- 
uno, u KyMalleH B MpecHbIX BOOeMax, Tora Kak pacnpocTpaHeHHI0 UX B 
KacnwickoM Mope yfeseTCA COBepleHHO HefocTaTouHO BHUMaHHuA. Mexay 
TEM 3TOT BOMpoc MMeeT cylflecTBeHHOe 3HaYeHHe [VIX MOHHMaHHA U3MeHeHHH, 
MpOWCXOAAMIAX B KOPMOBOH (ayHe MOPA B CBA3H C 3aperyJIMpOBaHHeM peKu 
‘Bourn. 

, Ha ocHopaHuH aHaJiv3a AUTepaTYPHbIX HW OPHTHHaJIbHbIX LaHHbIX O pacnpo- 
CTpaHeHHH amdulogd MH KyMalleH Kacnulickoro MOpsA HaM yJlaslOcb BbIJeUTb 
TPH rpyMMbl BLICHIMX PakOOOPasHbIX, OTMMYAIOMUXCA NO CBOeMy reorpaduye- 
CKOMY pacmpocTpaHeHuio (Tab. 1) 

| I. Bugpt, pacmpocrpaHeHHble, Kak IpaBuwlo, No Bcemy Kacnufickomy Mmo- 
plo HW 3axoj\auMe B peku Kacmulickoro OacceliHa M ONpecHeHHble yuacTKH Ce- 
BepHoro Kacmnua. 

Il. Bug, pacmpocrpaneHuble, Kak TpaBHuio, 10 Bcemy Kacnulickomy Mo- 
pro, HO He 3axoJAllHe B NpecHble BOB. 

II]. Bug, xapakTepHbie IHUIb Qa Cpequero uw lOxuoro Kacnusa,— Kak 
CyOJHTOpasibHble, TaK HM MpWypouenHHble K OOMbUIMM T1yOHHAaM Cc HH3KHMH 
TemMnepatTypaMu. 
 B ocnospy Halle rpynmuposku nonoxeHnbt cxembl 1. A. Bupmirefina (+) 
im A. H. Jlep»kapuva (*), JONOJHeHHbIC HOBbIMM JaHHbiIMu. Hama rpyn- 
na I copnmayaet c mepBol rpynnof, ycraHoBJeHHoH yaa musug A. H. epxa- 
‘BHHDIM. 

II rpymna spiyqenaerca Hamu Bnepsple. A. A. Bupuiretin Jeaut amdunog na 
[pe rpymnbl, O4Ha M3 KOTOpPbIX OXBaTbIBaeT Hawi rpynnb Iu Il, a Apyraa B 
3HAUHTeJIbHOM Mepe coBMayaeT c Haute rpynnod III. 

BpilemenHble HaMH KpyMHble TpyMMbl, eCTeCTBeHHO, MOTyT ObITb pasOuUTHI 
da Ooulee MesIKHe 9KOJOPMYeCKHe FpyNMHPOBKH, KaxKlad H3 KOTOPbIX OOsaqaerT 
onmpeyeneHHol OOacTbio pacnpocrpaneHus B CepepHom Kacmun. 

B I rpymnne pa3iMaarorca: 

1) BUAbI, WIA KOTOPbIX XapPakTepHO pacMpocTpaHeHHe BOJIb 12—18- 
byroporo cBasla, 3alaqHoro HM BOCTOUHOrO MoOepexbaA CeBepHoro Kacmug; 
2)BHbI 3OHbI 3alllecKa. 3 

K dopmam cBasla OTHOCHTCH OOMbINMHCTBO CeBepOKACIIMHCKUX BUAOB. Han- 
Somee MaccoBble 43 Hux: Gmelina pusilla, Stenogammarus compressus, St. 
macrurus, Pandorites platycheir, Niphargoidescorpulenius, N. compactus, 
Corophium curvispinum, C. nobile, Plerocuma pectinata, P. sowinskyi, 
Schizorhynchus bilamellaius. ; 

O6uraHve B 30He 3allviecKa XapaKTepHO JIA OObIIMHCTBa pescraBuTeseHn 
50na Pontogammarus: Pontogammarus maeoticus, P. robustoides, P. sarsi. 

PaxooOpasupie I] rpymmbl, He BCTpeyalomeca B PeKax UH ONPeCHCHHBIX yua- 
“rkax CepepHoro Kacnux, nourH Bce OrpaHHdeHbl BOCTOYHOH MOOBHHO 
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Ta6Oauua 1 


Pacnpoctpanenene Amphipoda u Cumacea B Oacceline Kacnulickoro mops 


p. Ypaa p. Bora Kacnulickoe Mope 
Z| 2 =| 2] o CepepHblit Se) os 
Fl zi) &|-8 Kacnuit Bas 
: | ¢ z| 2] 9 S| 3 
E Oprani3MmbI B| 2 pel cals re ~ MS | 
2 SS NR 1g Vg eee teeta ae 
Pion ee aGe egestas ler: salon © 
yy 2 aU tae Patel “71 Si) RO eto 44) 40S 
I rpynuna — BHA, 3axXxOoAAMMNe B UpecHbe BOX bE 
Amphipoda 
4 | Corophium curvispinum O. S. +)+)+y)+i)+}+i+) + J ae 
2 | Dikerogammarus haemobaphes 
Eichw. tii l+i+i+i ei) - he eee 
3 | Pontogammarus obesus O. S. + Sfp tp S| Jee 
4 | Gmelina costata O. S. = +ytyp ot eee 
5 | Pontogammarus corpulentus O. S. +/+i4+; 4+ ae 
6 | Pontogammarus abbreviatus O. S. +y+)+}) + ate 
7 | Stenogammarus macrurus O. S. +fty+y}o + aie 
8 | Niphargoides compactus O. S. +ityt}] + ag 
9 | Pandorites platycheir O. S. oe ee ee ae Be 
10 | Gammarus ischnus Stebb. +p+tyty] + 
11 | Stenogammarus deminutus Stebb. +i+] + ANE 
12 | Stenogammarus compressus O. S. mie Sea le 
13 | Gmelinopsis tuberculata O. S. +/+) 4 
14 | Gmelina pusilla O. S. ao Te AE 
15 | Chaetogammarus warpachowskyi 
O15. Sb are ae 
16 | Gmelina kusnezowi Sow. ayes ae 
17 | Pontogammarus crassus O. S. a SN el lh 
18 | Niphargoides spinicaudaus Car SET Rae am 
19 | Axelboeckia spinosa O. S. Sidley iele Jt 
20 | Amathillina cristata O. S. Bett oA 8 He Jel 
24 | Carinogammarus caspius O. S. ag es | eee 
22 | Pontogammarus robustoides O. S. Jef oe 
23 | Corophium nobile O. S. “yee Ae EE ee 
24 | Dikerogammarus aralensis U]j. iibects a) fees 
25 | Corophium chelicorne O. S. Sty eee ay 
26 | Pontogammarus sarsi Sov. ak ik. pea ete piel 
27 | Pontogammarus maeoticus O. S. ae 
@iimera cera 
28 | Schizorhynchus bilamellatus O. S. atenolol ais 
29 | Pterocuma sowinskyi O. S. Steal oly ete a a (ts 
30 | Volgocuma telmatophora Derz. soy) foots =e 
31 | Caspiocuma campylaspoides O. S. oN 
32 | Pterocuma pectinata O. S. 2 ates || atk aes 
33 | Pseudocuma cercaroides O. S. cae & | 
34 | Stenecuma graciloides O. S. Sige cy ey ee 
I] rpynna — BUA, He 3axXoAAUMHe B OMpecupe BOAH 
Amphipoda 
30 | Stenogammarus similis O. S. pees 
36 | Pandorites podoceroides O. S. a 
37 | Niphargoides aequimanus O. S. (nae 
3 Niphargoides quadrimanus O. S. 
39 | Corophium mucronatum O. S. Sieh on 
40 | Corophium monodon O. S. aie ay 
41 | Cardiophilus baeri O. S. Be alte 
42 | Corophium robustum O. S. Sie 
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1 2 3] 4] 5] 6| 7| s| oe] a | a [ae|ts 
Cumacea 
43 | Schizorhynchus obesus O. S. ale Jb 
44 | Pseudocuma laevis O. S. Ais ait 
45 | Stenocuma tenuicauda O. S. 
46 | Stenocuma gracilis O. S. a ae 
47 | Schizorhynchus abbreviatus O. S. 1 
48 | Pterocuma rostrata O. S. 
Ill rpynna — Bugu Cpeguero u JOaxunoro Kacnua 
Amphipoda 
49 | Pontoporeia microphthalma O. S. + 
90 | Gmelinopsis aurita O. S. = 
ol | Dikerogammarus Grimmi O. S. ae 
02 | Dikerogammarus macrocephalus 
nice ake 
03 | Gammarus placidus O. S. sl 
54 | Corophium spinulosum O. S. al 
00 | Derzhavinella macrochelata Birst. abe 
06 | Pseudalibrotus caspius O. S. ae pl 
97 | Pseudalibrotus platyceras O. S. ales hele 
08 | Amathillina spinosa O. S. +/+ 
59 | Amathillina pusilla O. S. +)-+ 
60 | Niphargoides caspius O. S. +)+ 
61 | Niphargoides Grimmi O. S. +f 
62 | Gammarus pauxillus O. S. 
63 | Amathillina maximowitschi O. S. saa al 
Cumacea 
64 | Pterocuma grandis O. S. + kaB 
65 | Stenocuma diastyloides O. S. +7 


CegepHoro Kacnus. Takoppl Pandorites podoceroides Niphargoides quadri- 
manus, N. aequimanus u gp. 

B III rpynne pakooOpa3uHbix MOoryT ObITb Ha3BaHBI: 

1) BHAI, XAPakTepHble WA CyOmNTOpaH; 2) BUI, MPHyYpoueHHyle K Ooub- 
IMM TylyOMHaM C HH3KHMH TemMilepaTypaMu. 

U3 npegzcraputenent II] rpynnpt B Cepepupiit Kacnnit (B 1oxKHyt0 YacTb ero) 
3aXOJAT JHUIb HEMHOrve CyONTOpambHbe cbopmMpl. Oto Amathillina spinosa, 
Derzhavinella macrochelata, Gammarus pauxillus. 

M3 65 sugos Amphipoda u Cumacea Kacnulicxoro mopa (Ta. 1), 0 KoTo- 
pbIX HMerloTcaA cBekeHHA 06 HX pacmpocrpaHeHuu, 10 BugoB (15,3%) orpa- 
HHYeCHbI BCBOCM PaCIPOCTPaHeHHH JIMUb MpeCHbIMH BOJaMu wu CeBepHbimM Kac- 
mem ,4 Buga (6,15 % )Bcrpeyaiorca TOKO BCepepHom Kacnun, 8Buzos (12,3 %) 
TOJbKO B Cpesuem, 10 Bugos (15, 38%) — sumb B CpegHem u TOxHom Kac- 
nuu, 30 Buyos (46,17%) BcTpeualorca BO BCeX TpeX ¥YaCTAX MOP, HW3 HUX 
19 BuAOB 3axOAT H B MpecHble BOpI. : 

Vi310x%xKeHHbI MaTepHal O pacmpocrpaHeHHN CeBepo-KaCNMlCKUX pakooo- 
pasHbix B mpesetax Kacnulickoro MOpA MOsBOM Aer CAeaTb BbIBO O 3HAYHTEIb- 
HOli SBPHraHHHOCTH OO/IbIWHHCTBa BUZoB CepepHoro Kacnusx. Oco6eHHo 
B 9TOM OTHOUIeCHHH culekyer BbIZeIUTbh Tpynly pakooOpa3Hbix, pacmpocrpa- 
HeHHBIX 110 Bcemy KacmulickoMy MOpl0, 3aXOJAlIMX B PeKH M OMpeCHeHHbIe 
yuacrkH CenepHoro Kacnua # BcTpeyaiouluxcsa mpu comeHoctu oT 0 20 13%. 
Sra rpyrna Moxer ObITbh OXapaKTepH30BaHa Kak HavOoee SBpHTaMHHaA U3 
Kacnulickux Malacostraca. Buel, mpuHafexauine Ko II rpynne, 9Bpura- 
JIMHHbI, HO He BbIep2xKHBaIOT MOMHOTO OMpecHeHusA. PacnpoctpaneHne BUAOB, 
oOpasyroux Il rpynny, orpaHHueHo COJIeHOCTbIO B2%,. Jp MeHbuweH coue- 
HoctH (40 1% 9) BCTpedalOTCA TOJIbKO HeEKOTOPHle H3 HUX, Na H TO OUCHb B He- 
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6ombwwux KomMuecrBax. Haxoueu, II] rpynna mpeacraBmeHa CTeHOraJlMHHbl- | 
MH BHJaMH, YacTb M3 KOTOPbIX SBPHTepMHa (CyOMMTOPAaJIbHble HH BbIXOAAUIMe 
Ha CyOJUTOpadb POPMBI), H HECKOJIbKAMM apKTHYeCKHMH MO MpOHCXO*KTeHHtO 
CTCHOTEPMHBIMM BUaMH, OOMFatOWIHMH TOJIbKO Ha 3HAYMTeJbHbIX PlyOuHaXx. 
Hv2xxHuM mpeseiom cyulectBoBaHua npegxcraBureuel II] rpymmbl OKasajacbh | 
u30raivHa 8%. MUnrepecHo, 4To TObKO IIpeACTaBuTeM MepBbIxX AByX rpynn 
BLICIUMX pakO@Opa3HbiX MpoHuKsM u3 Kacnuiickoro Mops B A3opcKoe u Uep- 
Hoe Mops. Bpema 9roro MpOHHKHOBeHHA OObIYHO OFHOCHAT K YeTBEPTHYHOMY Tle- 
pHOLy, BePXHe9IBKCHHCKOMY BpeMeHH, KOra CYULECTBOBAJ NPOMHB, COeAHHAB- 
wilt A3sopo-UepHomopcknit uv Kacnulicxui Oaccelinni (1,°). M3 daxra orcyt- 
CTBHA B Oacceline AsoscKoro Mops mpegctaBureseH III rpymmbt MOxKHO CJle- 
jlaTb TIpeqnon0xKeHHe, uTO comeHOcTh B Kyma-Mauplueckom pope Oblia He 
BbIWe 7% > 

OrmeyeHHad BBICOKaA CreleHb SBPHTaJIMHHOCTH OOJIbUIMHCTBa CeBepo- 
KaCIMHMCKUX BbICIIMX PaKOOOPa3HbIX MO3BOAeT AYMAaTb, ITO IPH H3MeHeEHHU 
cpemHeli comeHoctu CepepHoro Kacnua B mpegenax oT 0 fo 13% 9 CylleCTBeHHbIX 
H3MeHeHHH B CocraBe KaplMHodayHbl He mpou3olpzer. II[pu nomwHoM ompecHe- | 
HMM OTe bHbIX PpaHOHOB MOPA B 9THX PaHOHaX MOLyT HCYeSHYTb JHIUb rpyn- 
Mbl pakooOpasHbIx, He BbIAePKUBAIOWINX MOMHOFO ONpecHeHHA, a Ip U3Me- 
HeHHM B CTOpOHy ocojoHeHHA B CepepHbii Kacnuit npoHuKHyT CyOMTOpaJb- 
Hble (opmpbl Cpesuero u TOxuoro Kacnua. 

Sro MorBepxKfaer BLICKa3aHHOe PpaHee coOOpaxKeHHe O TOM, YTO BMAHHE 
BeJIMUMHbI BeCeCHHEFO BOJIKCKOFO CTOKa Ha MHOFOJIeTHHE H3MeCHCHHA OOMJIHA 
aMpunoy H KyMalleH B CepepHom Kaci cBA3aHO He C COMyTCTBYIOU,AMH | 
KoeOaHHAM peuHoro CroKa H3MeHeEHHAMM CONeHOCTH CeBepHOH YacTH MOpA, | 
a C H3MeHeHHeM Ta30BOro pexKHMAa, PT. €. 3AMOPHbIMM ABJICHHAMH (”). 


Beecoiw3Hbli HayYHO-HCCIeEAOBaTeIbCKHH Ilocrymuao 
HHCTHTYT MOpcCKoro pplOHOrO xO3aiicTBa HU OKeaHOrpadun 8 1V 1958 


UMTHPOBAHHAS JIATEPATYPA 


a. A. Bupmteiuu, Broan. MOMII, org. Ouon., 51 (3) (1946). 2% A. H. Dep- 
*«xaBHH, Tp. Mxtnon. na6., 11, B. 5 (1912). %A.H. Lepxasun, Pyccx. rugpo- 
GHomt, mwKypH., 2, Ne 8—10 (1923). *A.H. Mepxasun, Mua3ugn Kacnua, 1939. 
ae lab He px ae uu, Kuporuuiit poe Asep6Oatixana, Malacostraca, 1951. ®@. J]. 

ophyxah-Boatoscxon, OO. “OKYPH:, 925, Bo (1946) SHH P o- 
MauosBa, JAH, 109, Ne 2 (1956). aa ‘i 
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MHKPOBHOJIOTHA 


M. H. JIEBEJIEBA 


KOJIMYECTBEHHOE PACIIPEXEJIEHHE TETEPOTPO@HbIX 
MVUKPOOPFAHH3MOB B HHAMHCKOM OKEAHE 
W B TIPHJIEPAFOWWX MOPAX AHTAPKTHKH 


(ITpedcmaeaexo axademuxom B. H. Illanouwnuxcsem 4 11 1958) 


}Oxuble paltionbt Mupozoro okeanHa 10 CHX NOP OUEHb MasIO H3y4aIHCbB MUK- 
poOvouloruyeckom oTHomeHuH. Tleppbie MuKpoOMomoruueckue UccmeqOBaHUA 
B AHTapKTHYeCKHX MH CyOTpONMyecKHX BOJax A cyOrponuKax Vnyniicxoro oKea- 
Ha (1°, 12°14) HocHIM Ckopee pasBeAbIBAaTeJIbHbI, YeM IJIaHOMepHBIH, Xapak- 
Tep H JlaioT NOSTOMY JHLUb ‘c1aG0e NpecTaBseHHe O KOMMUECTBE HW BUOBOM pa3- 


HOoOOpa3HH BCTpeualollHXcA TaM 
MHKPpOOHBIX (opm. TponuKu Mn- 
WHUCcKOrO OKeaHa He OO6ceOBAa- 
JIMCb BOOOLIe. 

3a Bpema 2-ro aHTapKTHYeC- 
Koro pelica JH3e/IbIIeKTPOXONa 
aO6p» no mporpamMe MexyyHa- 
pomwHoro freodusnueckoro roja 
HaM ylaJlocb NpOBecTH MHKpOOH- 
omoruyecKHe padorTbi Ha 67 cTaH- 
IWHAX B pasH4YHbIX pawoHax MH- 
Wuuckoro okeaHa. Ha 61 u3 Hux 
ObIIH B3ATbI MpOOb! BOLI, Ha 2]— 
mpo6nt usta (pue. 1). 31 rugposo- 
ruyeckaa u 10 WIOBbIX CTaHuHH 
NpHXOMWIUCb Ha aHTapKTMYeCKHe 
HM cyOaHTapKTHyecKHe © BOJIBI. 
Bombwiad YacTb PHApOsOrHyeckux 
cTaHuMn (37 cTaHiui, mpuyem u3 
Hux 31 c rayOuHamMu nopayKa 2— 
6 ThIC. M) H3y¥aacbh JO THa WH 
MOUTH NO Ha (HH*KHHH OOcuJeo- 
BaHHbIif TOPH3OHT OTCTOA OT JHA 
Ha 200—500 m). Mut uame Bcero 


nfYXO ag Wf) 
Yyy GY 7326329 ; 
Yj Yyyy y je J 38 
UY) 28 
RLY —Yy Yj Yy 
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2 27 . 
2614 £272 +289 
249 @ SEU Se eS 8288 
248+ +212 4278 +287 
“214 +280 4 285 


242+ +217 281-983 


Puc. 1. Kapta mukpoOnomornueckux cTaHunil. 
1 —npo6bi Bog, 2 — npoOs rpyHtTa, 3 — mpoosi 
WH BOAbI MW rpyHTa 


240+ 


Opamuch c riyOHH Nopsyka 3—5 ThIc. M H TOJIbKO B 2 CuyyaAx (cTaHunn 
NoNe 269 u 326) c rmy6uH OKOuIO 3 THIC. M. 

TIpo6nt Bogzp (o6mmuM uncom 1117), nomyyeHHbIe B pesyJbTaTe ONyckaHHA 
6aTroMeTpoB Haucena Ha CTaHapTHble rHApoorMyeckHe TOPH30HTHbl (0, L050. 
50, 75, 100, 150, 200, 250, 300, 400, 500, 750, 1000, 1500, 2000, 2500, 3000, 3500, 
4000, 4500, 5000, 5500 u 5700 m), noxBepraucb OOpaooTKe U3BeECTHBIMH MeTO- 
namu (°, 2) qua u3syuenusa OOmeli uuceHHOCTH OaKTepult (punbTpauun 10— 
15 Ma Bob! uepes Oes6akTepHaJIbHble MeMOpaHHble yIbTpapuAbTPb! MIA Mp A- 
MOTO MMKpocKonuyecKoro cueTa) H AA yueTa MU BbieeHuA rerepoTpod- 
HBIX OakTepnit (punbTpauna 40 Mia BOAbI Yepes MeMOpaHHbIHi YI bTpauJbTp 
Ne 2 c NawbHelilmMM ero npopamuBanvem Ha MITA, nmpnroToBJieHHOM Ha MOp- 
ckolt Boye). Uamxku Terpu BpiqepxuBaJMCb Ip KOMHAaTHOH Temnepatype (18— 
22° p AutapkTuke M cyOTponuKax u 28—35° B TpomuKax). KoJloHHu yYATHI- 
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Balch uepe3 5—7, uHorga 1—3 qua (BenratbeKuit 3ainB). BpiqeneHHble Oak- 
TepHaJIbHble KYAbTYPbl XPaHHAMCb B XOMOAMIbHOH KOMHaTe pH 4—8° x 
Mepecepasucb KaxkAbit Mecau. [Ipo6n una, crepHibHO OTOOpaHHble C MOBepx- 
HOCTH UJOBOli KOJIOHKH, HCCMeAOBAaIMCh Ha CosepxaHHe rerepoTpodplx Oak- 
TepHit MyTeM BEICeBa (B pasBeqenun 5—10 pas) B KomMuectBe 0,25 ma Ha MITA 
u 0,5 Ma B 4,5 ma MIIB. Vs serpocumx na MIA kon0HHit BbIeAIMCb OaKTe- 
PHaJIbHbIe KYJIbTYpbI. 

B JaHHoM COOOMeHHH MPHBOATCH pesyJIbTaTbl H3YYeHHA paciipeeeHHA 
YNCJICHHOCTH TeTepOTPOMHbIX MHKPOOPraHH3MOB B BOAHOH TOME H B HJlaXx 
Vugulickoro okeanwa ot AntTapKTHAbl fo ycrpa Taura. YcraHoBjeHa 3HauH- 
TeJIbHad paspexKeHHOCTb OakTepHasIbHOrTO HaceJleHHA B aHTapKTH4YeCKHX, 
cyOaHTapKTHueCKUX, a TaKKe CyOTPOMMYeCKMX BOMAX, HexwawlHx wxHee Ad- 
puku: 43,5% mpo6 (301 us 693) mpu nocepe 40 MJ BOJBI OKa3aJIHCb CTepHJb- 
HbIMH, a B 13% cay4aeB BEIPOCO TOABKO 10 OHO KOMOHHH. CaMble OOJIb- 
IMe BEIMYMHb! COcTaBIAIM BCero Wb 45000 Kaerok B 1 am (cr. Ne 272, ray- 
6una 2007). Ha 3 crannuax (Ne 222, 235, 282), p3aTbIx B HeMocpeACTBeHHOK 
Omusoctu or AHTapKTHAbI, re Opluio UccseqoBaHO 46 mpo6, OOHapyxKeHO Mak- 
cumymM 22000 kmeroxk B | a (26 M), uro, OMHaKO, HeECKOJbKO MpeBbllllaeT OakTe- 
pHasbHoe cofep2xKanve Ha cTaHWuu, Ommxatimet K Keiinrayny (cr. Ne 261), 
rye 15000 knerok B 1 a (25M) G6bIn0 HaMvGonbWeH BemHYHMHOH. Biuu3s0cTb Ma- 
Tepuka, 6y4qb TO AutapKTuya umn AdpuKa, BeleT K HEKOTOPOMY yBeJIHYeHHIO 
OakTepHabHOro HacesIeHHA MO TOPH30HTaM. 

J[1a BepTHKaIbHOrTO pacnpeleeHHA UMCJIEHHOCTH TeTepOoTpodoB B 3STHX 
pationax Vagutickoro okeaHa XapakTepHa Y]MBHTeJIbHO 4eTKO BbIPaKeHHad 
MOUTH Ha BCeX CTAaHUHAX (36 H3 39) MIpHypOUeHHOCTb MAKCHMAJIbHBIX KOJIHYeCT 
9THX OakTepHaJIbHbIx (POpM Yale BCero (NOPAKa THICHY H WECATKOB THICAY b 
1 m) K rayOuHe 25 m (Hampunmep, cr. NeNe 235, 236, puc. 2). Bombmiaa uactTb 
MOBepXHOCTHBIX Ipo6 HH CTepustbHa (8 u3 39), HM ComepxKUT Jo 175 KeTOK B 
1 nm (15 cranuui). Ha 7 cranuuax uncio OakTepHi-rerepoTpodos Ha HyJIeBOM 
rOpH3oHTe cocTaBA0 275 —1000 kerok B | a,Ha 8 cranunax 3500—12500, a 
Ha ognow (crt. Ne 280) 42500 Knaerok Bla. B psagecayyaep (B 4YacTHO- 
eT, cT. NeNe 235, 236 u 259, puc. 2) HaOmtoqamocb pe3Koe MOBBbILLeHHe B CO- 
Jlep2xKaHHu Oaktepult (or 2600 go 45000 Kaerok B | a) Ha OTJebHbIX FOPu30H- 
Tax Ha (oHe B WeJOM O4eHb CaOOro PpasBHTHA MHKPOOHOH YKH3HH Ha OOWb- 
Mx rry6uHax: Ha 213 mcr. Ne 282, Ha 500—600 mcr. NoNe 283, 287; na 1300— 
1500 m. cr. Ne 235, 236, 251, 256, 259, 281; Ha 1800—2000 mcr. NoNe 249, 252, 
267, 272, 274, 285, 289; oxom0°2500 m cr. NeNe 267 u 271; na 3100-3400 
cT. NeNe 271, 281 u 285. Ecrb ocHoBanue (1°, 4) RyMaTb, 4TO 3eCb CKa3bIBaeTCA 
pacnpeyeleHve TeveHHH B YOXKHHIX patoHax MuAMcKorO OKeaHa. 

J[na cranwul Wayuiickoro oKeana, JlexKatlux Bbiulte 50° 10. W., xapaKkrTep- 
HO 9Heprvyunoe pasBuTHe OakTepHabHOM 2KH3HH MO BCeH BOAHOM Tome. Cre- 
PHJIbHbIe MpOObl BObI, OTMeCYCHHbI€ Ha OTJeJIbHbIX TOPH3OHTAaX CTaHuii 
NoNo 291, 293, 295 B Hauane paspe3a, MO Mepe NPpOABHXKeHHA Ha CeBep CTaHO- 
BATCA KpaliHe peqKMMH H COCTaBJIAIOT BCero JIHUIb 5% OT 4nCMa UCCue- 
OBaHHbIX mpod (21 u3 424). Oxono 2% npo6 gaan | KomOHMIO Ha 40 Ma noceR- 
Horo MaTepHawla. Uame seero (31,6%) uncno GakTepuit-rereporpodos B nepe- 
cueTe Ha JMTp Bob cocTtaBANo 11—25 Thic., B 17,2% cny4aeB 1—5 TuICc., 
B 10,8% 6—10 ThIc., a B 12,3% 26—50 THIc. B 13 npo6ax O6HapyxeHo 51—87 
THIC. KleTOK B | a, 8 npoo AamH cnoWHOK pocr. BemuunHbl unCeHHOCTH JO- 
CTHTatoT CBOHX MaKCHMaJIbHBIX BbIParKeHHH MO TOpH30HTaM MO Mepe mpu6mH- 
*KeHHA K ycTb1o laura. OHako OHM He MpesblillaoT TeX KOMMUeCTB OakTepHii- 
reTepoTpopos, KOTOpble OObIYHO HACUMTHIBAIOTCA B OHTOCAMpOOHBIX 30Hax (°). 
Ham mpeqcraBidetca, uo OOUNHe MAKPOOHOrO HaceeHHA B BUe opm, pacry- 
IHX Ha OeIKOBBIX Cpeqax, B TpomHyecKol 30He Muguiickoro oKeaHa — aBuie- 
HH BIIOJIH€ 34KOHOMePHOe, CCIM YUeCTb, YUTOB TPOMMYeCKHX BOMaX, B OTIMUHE OT 
OopeabHbIX, HaMOoee CYIMLeECTBEHHYIO POJIb B MMIeBHIX WenAX UrpaloT HaH- 
HOI AaHKTOHHbIe BOLOPOCJM HW MeJIKHe PauKH, YTO «XOPOMO COOTBeTCTBYeT ObIe- 
H3BeCTHBIM IIpeAcTaBJIeHHAM O Oosee OLICTPOM KPyroBopoTe OpraHHyeckoro Be- 
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 UlecTBa B TpOlMyeCKOH MearHaJM MO CpaBHeHui Cc OopeadbHbIMH BOLaMH» (a) 
_ EcrecrBenuo, uro 6picrppiit KpyroBopor BellecTB MOXET ObITb OGecneyeH JIHIb 
| OlarofapA MeATeIbHOCTH 3HAUHTeABHBIX KOUIMUeCTB CalpO@MTHBIX OakTepuit. 

MakcuMaJIbHble BeJIMYMHbI YHCCHHOCTH OTMeYaIHCh KaK B Cyl0e (boTocuHTesa 
(Ha 0, 25 u 50 M), TaK HB TOUULe BOLD Ha 150—200, 400—600u 1000 mu B IBYyX 
cayuaax (cr. Ne 307, 5050 m, u cr. Ne 316, 4800 m) Ha campix Hu2KHUX rOpH30H- 
| Tax, OTCTOAMMX OT 1Ha Ha 300 u 200 M. B yenom Aa BepTuKambHOrO pacmpe- 


AeNeHHA UCeHHOCTH reTepoTpodoB Ha Bcex craHuuax nu AntapK- 
|) THKH, HU Ma_uicKoro 
| OKeaHa  xapaKTepHa 8 & 
) MHKPO3OHAJIbHOCTb ee 8 
’ Sif S 
OuaroBocTb, KaK H B sil = Hey 
ApyruX MOPCKUX BO- 38 2 fee! 
oemax (?, ?, 8). ily S 88 
ConocraBJIeHHe Ko- Nig x So 
[| JIMYeCTBeEHHOFO _—pac- are 
| mpewenenua Oaktepuli- S Sig 
' TerepoTpodos m0 Bep- a als 
| THKaM C BemMunHaMu si oe 
OKHCJIACMOCTH Ha COoT- Sats 


BeTCTBYIOWMMX TvIyOH- 4 

HaX Ha mpumMepe 46 2° 
cTaHUui moKas3biBaer, me 
4uTO Yale BCero OTCYT- eS 


| cTByeT IpAMaA 3aBH- 
| CHMOCTb MexKy TeMH 
HM IpyrHMu BesMunHa- 
| MH, 4TO MOXKHO Mpo- 


CileqHTb Ha pyc. 2 s a 
(AuTapKTHKa, cy6Tpo- SN . 
muku u Tpommku Mn- Soe & 
uucKOro oKeaHa), = Se 
Bowbuie Toro, HepexKO Sle 
HaOsioqaercH 3HauH- a 
| TeJIbHOe cOepxaHHe en 
-MHKpOOOB MIpH OUeHb N 
HH3KHX WIM lake Hy- & 
JeBbIX BEIMYHHAX OKH- Sh 
CJIACMOCTH Ha TeX 2%xe 
TOPpH30HTax, H, Haodo- SIAts 
pot, 601buIMe 10Ka3a- 2 
TelH  OKHCJIAeMOCTH 
COBCEM HeOOA3aTeJbHO SS sl 
BIe€KYT 3a COOOH M0- = 


BbILeHHOe  pasBHTHe 
MuKpoduioppl. Ecan 


Okucnsemoc7s 0 O50 0 
t 


=} ’ 
MPpOCMOTpeTb BeIHYH- — S ae S = S 
_HbI OKMCJIAeMOCTH TIO = Ss S S Ss 
CTaHUHAM, TO OKa3bl- & Se 
BaeIcn, UTO B TPOMH- 25 


Kax, re HaOmr1oaeTca 
3HaUHTeIbHO Ooulee OOHIbHOe MO CpaBHeHHO C CYOTPOMHKaMH H aHTapKTHye- 
CKHMH BOJlaMM MMKpOOHOe HaceieHHe, JIMUIb B CXMHHUYHBIX CJlyYaAX MOXKHO 
OTMeTHTb OKHCJIAeMOCTH, B MOMTOPa-1Ba pasa MpeBOCXOAAMLy!O TaKOBYy10 WIA 
jOx%KHBIX palionos MuAulickoro oKeaHa, Yallle Ke BCerO OHA HMeeCT TOT xe 
NOPpANOK BeHYHH. OTOT, KasaJlOCb Obl, HapaoKcaJIbHblii (bakKT HaXOMUT 
OObACHeHHe B TOM, YTO CTeNeHb PasBHTHA CaMpOPHTHbIX OakTepHH ABJAeTCA 
XOPOWIMM NOKasaTeseM COfepxKaHHA B BOMe MerKO YyCBOAeMBIX oOpra- 
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HHYeCCKHX COeMHeHHM, KOTOpble NyTeM OakTepHOsorHyecKOrO aHaJIH3a 
MOXKHO OOHAPYXKUTb B KOJIMUeCTBAX, He YJIOBHMbIX XHMMYeCKHMH MeTOaMH 
(8). Tlostomy BepTuKaJIbHoe pacmpeyeseHHe UYMCJIeHHOCTH TeTepOTPOdHbIXx 
6akTepHii B ONpeseeHHOM MIpHOH2KeHUM MOXKHO CUHTATh OTPaxKeHveM xofa 
KOJIMYCCTBEHHOFO pacipeseieHHA 0 TulyOHHaM OpraHWyeCKOTO BelllecTBa, 
JlerKO aCCHMHJIMpyeMOro STHMH MHKPOOpraHv3MaMu. 

He HaMeuaetcn KakOl-1H60 CBA3H MeKAY KOJIMYeCTBEHHBIM COJlepxaHheM 
OakTepuli HM TeMiepaTypHbIMH yc/IOBuAMM. Tak, Ha CTaHUMAX C TeMIlepaTy- 
paMH OTPHaTeJIbHbIMH WIM He MpeBbIWlaoluluMH 2° Ha 25 M HaOsOMaeTcA He MeHee 
HHTeCHCHBHOe, a B pase culyyaeB Jake Ooee HHTCHCHBHOe PasBUTHe, eM Ha 
CTaHIMAX, re Boa MMela Temnepatypy jo 24° (Hanpumep, cr. NoNe 235, 236 4 
259, puc. 2). [lonnetimiee orcyrcTBve yKa3aHHOM 3aBMCHMOCTH OCOOeHHO YeTKO 
BbIPHCOBLIBAeTCA Ha MpWMepax TpomMyeckux cTranwun (cT. No 311, puc. 2). 
SHauHT, TeMMepaTypHbI CakTOp, BMHAHHe KOTOPOTO Ha BOCMpOHusBeeHHe 
6akTepHaJIbHOH Maccbl HeCOMHeHHO (1,4), He ONpeseAeT YACJICHHOTO Hakoliie- 
HUSA MUKpoOuoro Haceenua. KomeOaHHa COeHOCTH, elBa LOcTHraloulHe 2—3 % 5 
Ha Pa3JIMUHbIX CTaHIHAX, TaK2Ke HE CKa3bIBaIOTCH Ha UYMCJIEHHOCTH MUKpoO- 
OpraHH3MoB. 

Tereporpocdbuaad uacrb OakTepHasbHOTO HacesieHHA B Max AHTapKTHKH 
BbIpamkaetca B COTHAX (cT. NeNe 272, 278, 285, 288) u B THICAUax (cT. NeNe 213, 
249, 251, 274) kmerok Ha 1 r cbIporo usa, a B 2 cryuanx (cT. NeNe 238 Hu 246) 
paBHa Hy. B usax MWagquucKoro oKeaHa YHCJIO STAX MAKPOOPraHH3MOB, He 
cuuTad ono craHmuH (Ne 267), re uu Obl CTepHJieH, H ORHOH cCTaHIHH 
(Ne 326), rye HaCUMTHIBaOCb CBbIIUe 38 THIC. KeTOK Ha | Tr cbIpOro Hla, Tak»xKeE 
coctapiano coTuu (cr. NeNe 271, 297, 302, 307) u TeIcaun (cT. NeNe 269, 306, 
308, 310, 323) kmerok Ha 1 r usa. Kakoli-mH60 onpeqeueHHOH CBA3H MexK]LYy 
KOJIMYCCTBEHHHIM Pa3BUTHeEM OakTepHaJIbHOH X%KU3HM B Wax HM UX MpHpoToH 
WJIH TIyYOMHOH 3aeraHHA yYCTaHOBHTb He yasocb. M3 BoxbI H UJIOB BbI-eEIeHO” 
cBbllte 1200 OakTepHasIbHbIX KYJbTYp, CHCTeMaTHYeCKad MpNHaexKHOCTh 
KOTOPBIX H3yuaeTca. 

IlomHaa o6pa6oTKa NOJyYeHHbIX BO BPpeMA IKCNeAHUMH MaTepHasOB WacT 
BO3MOXKHOCTb CYAHTb O pa3Maxe OHOXHMMYeCKOH JeATebHOCTH MHKPOOOB B 
OKeaHe, MO3BOJIUT JaTb CYULECTBEHHbIe MaTepHaJbl JIA ONpeleneHuA 3HAYEHUA 
MHKPOOpraHH3MOB B MpOAYKTHUBHOCTH OKeaHHYeCKHX BON, a Take UCMONb30- 
BaHHA MMUKpOOpraHH3MOB KaK MHAMKaTOPOB MpOHCxXO*KAeHHA WH JMHAMHKH 
BOJHBIX Macc. 

B 3aKOueHHe MOIb3YIOCb CJLYYaAeM BbIPA3HTb CBOIO OMarofapHocTh mpod. 
A. E. Kpuccy, m0 mpeqmoxeHuio KOTOpOrO OBI MpOBeeHbI BHILMeONMCaHHBbIe 
MU KpoOuoviormyeckne padotsi, a Takxe A. H. Borosapmenckomy, K. B Mopou- 
KuHy UW A. I]. JIucuupimy 3a mpefocraBeHve MHe JaHHbIX NO rHpoxumun, 
PMAPOJOrHH WM reoJOrHv, MOJYYeHHBIX HX OTPALAMM BO BPeMA SKCNEAMUMH. 


CepacronobcKad Omomoruueckand CTaHIMa Toctynnao 
um. A. O. Kopanescxore 2 We 958 
Axkajlemuu wayK CCCP 
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_PA3HOJOrHA PACTEHHH 


A. C. KPY)KWJIMH u 3. M. WBEJCKAS 


APOBUSALUNS HY3OJIMPOBAHHbIX NOYEK JBYXJIETHHX 
PACTEHHHM B CAXAPHbIX PACTBOPAX 


(ITpedcmaéneno axademuxom A. JI. Kypcanosoim 10 IV 1958) 


B npempiqyuyeh padore Hamu (*) 6bil0 NMOKa3aHO, UTO CTeOeBbIe MOUKH CemMeH- 
HHKOB CBeKJIbI H MOPKOBH, H30JIMpOBaHHble OT KOpHeNOfa, He APOBU3UPyIor- 
CAH, YTO yKa3bIBaeT Ha BbICOKY1O POJIb MHTATEJIbHbIX BEMLECTB 3TOTO OpraHa B 
CTaMHMHbIX Mpoleccax. J[pyruMu HalWHMH HCCIeEMOBaHHAMM YCTaHOBJeHO, UTO 
B NepHoy APOBMsallMH (%) H Mp MpHBUBKe ABYXeETHMKOB Ha OLHOMeTHHKH (*) 
B pacTeHHAX HM KOPHeNMOax ABYXJIeTHHX PacTeHHH HaKalJIMBaeTCA GOouIbWO0e 
KOJIHUeCTBO CaxapoB (OcOGeHHO ANCaxapHyoB). Panom ucceqopateselt Take 
ycTaHoBJeHo (*°), uTO 3apOJILIH O3HMbIX 31aKOB, H30JIMpOBaHHble OT 3HJO- 
CNePMOB, APOBH3HPYIOTCA TOJbKO pH yCOBHH NHTaHHA UX Caxapom 

YuHTbIBad BCe STO, HAMM Obl NOCTABJIEH ONBIT C APOBH3allNel H3OMpPOBaH- 
HbIX NOUeK JBYXJe€THHKOB B pacTBopax caxapa. IIpeqBapHTesbHbIMM ONbITaMH 
ObIO YCTAHOBJICHO, UTO NOUKH, H30JIMPOBaHHble OT KOPHEMNOOB HW MOMeLMLeHHbIe 
Ha CaXapHble paCTBOpbl, a KOHTPOJIbHble Ha BOY HU MMHepaJbHble BellecTBa, 
lIpH Temnepatype 4—7° 3a 30—40 yHeH He IIPOApOBN3HpPOBaJHCh. 

OnbIT, pe3YyJIbTaTbI KOTOPOrO U3JiaraloTcCA Hw Ke, Ob NocraBseH MmpH 
CJICLYIOMMX YCJIOBHUAX: APOBM3alHA U3OIMPOBaHHbiX NMOYeK TIPOBOMMIAaCh B 
TeMHBIX KaMepax (uToTpoHa mpu 1—2° B_ TeyeHHe 60 u 74 Heli Ha WuCTHI- 
JIMpOBaHHOl, Boge, Ha 2 nu 5% pacTBope caxapo3sbl H Ha 5% pacTBope 
PJIOKO3bI, a CBeKJla ele H Ha 10% caxapose. 

Jia OnbITa ObIIH B3ATbI CCMeHHUKH MOpPKOBH copta HanTcKas U CTOJOBOH 
cBekuIbl Bopyo, nomwyyeHHble Ha [pnOosckoH cCeJIeKUMOHHOH cTaHIMH. 
CeMeHHHKU ObIIH yOpaHbl elle JO HaCTYIMJICHHA CCTECTBCHHBIX APOBM3UP yIOUWLAX 
TemlepaTyp (TemMmepaTypbl Oblmu He HuxKe +15°). Oru cemeHHuKH c 2 [X 
no 25 X HaxOMWuCb B TEMHBIX KaMepax Mp 20—22° w BylaxKHOCTH BO3AyXa 
oxono 90%. B feHb nocTaHOBKH onbiToB 25 X oT KOpHeNJOJOB BepXyWIKH 
ObIIH OTICICHbI, MOUKH H3OJMpOBaHbl C KYCO“KOM KOpHensofa Becom 5—8 r 
ia Mopkopu u 10—12 r qua cBeksb, 10 2—3 UITYKM NOMEeLLeHbI B YallIKH 
Koxa Ha (ubTpoBaJIbHy10 GyMary, B KOTOpble HaJIMBaOcb 10 30 MJ pacTBo- 
pa. B pacTBop norpyxaJicaA KOpHelol, a NMOUKa HaxOfNsacb Hay, NOBepXHO- 
cTbio *KMAKocTH. Ha kycouKax KOpHensoqa C OAHOH CTOPOHb! OCTAaBAJIMCh 
«ueueBHUKH», OOpasyrollue KOPHeBYIO CHCTeMy B Mpollecce OTPacTaHHA Nocwe 
BbICagKH. UawikKu c NOUKaMH ObIJIH NOCTaBJIeHbI B TeEMHbIe KaMepbl, re TemmMe- 
patypa NMojepxuBasacb cTporo Ha ypopue 1—2° B TeyeHve 60 u 74 aHel. 
PacTBOpbl MCHAJIMCbh OMHH pa3 B HeJeIO C MpeABapUTeMbHbIM OOMbIBAHHeM M10- 
yeK JUCTHJJIMpOBaHHOH BOON. 

B mponecce spoBusalluu cocTosHHe nouek Obiwio clegqylouyumM. Bee nouKH 
MOPKOBM Ha CaXapHbIX pacTBOpaX H Ha BOJe MeWIeHHO OTPacTasH, OOpasys 
9THOMPOBaHHble JIMCTOUKH. HeckoubkKO BbIeAIMCb CBOHM POCTOM IIOUKM Ha 
pactBope rmoKospl u 5% pactBope caxaposbl. I]neceHu He OBO. 

Tlouku cBeksIbl BEIM CeO HeCKOMbKO MHave. Hansyumee cocrosHHe NMoveK 
M OTpacTaHve JMCTOUKOB HaGsOAao0cb Ha NoBbIMeHHOM (10%) pacTBope Ca- 
XapO3bl, a CaMOe Cila6oe oTpacTaHHe — Ha AMCTHJIMpOBaHHON Bose, T. €. 
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pH oTcyTcTBHH caxapa. IIpu 9ToOM Ha Bose OTAebHbIe MOUKH PaHO CTaJIM TeM- 
HeTb, MOKPbIBAaTbCA TIeceHbio H NorHOaTb. K 60 WHAM APOBH3AaLHH Ha Bose 
OO/IbIUMHCTBO HOUeK CBEKJIbI MOTHOO; HeECKOMbKO JYUUe Obl MOUKH Ha 5% 
pactBope caxaposbl. B oruM4He OT CBeKJIbI, IOUKH MOPKOBH BO BCeX BapHaHTax 
APOBM3aHH MOHOCTbIO COXpaHHJINCb, Wamwke Ha JMCTHJJIMpOBaHHOHK BoOJe. 

Ilo ucreyeHuu cpoKa ApoBHN3alnu NouKH 10 2—3 WITYKM ObIWIN BbICaKeHbI 
B ILBeTOUHbI€ Ba30Hbl C MOYBOH H moOCcTaBJIeHbl Ha OTpalllMBaHHe B CBeT- 
JLy!0 OpaHKepelo C KPYFJIOCYTOUHHIM JOCBeEYMBaHHeM 3epKaJIbHbIMH JIaMlaMi 
HakaMBaHua m0 500 Br/M?, mp Temiepatype He HHxKe 20—22°. 

Ha6sroqeHust 3a STHMM pacTeHHAMH MOKasaJiM, YTO MOUKM MOPKOBH Hava 
ObICTPO OTPacTaTb, a HMEBIIMeCA Y HEKOTOPHIX H3 HUX 3THOJMPOBAaHHble JIMCTOU- 
KH Ha 2—3 jleHb 3a3eeHemH. B 2TO BPeMA Pa3sIHUHH MexKAY MWOUKAMH, APOBU- 
3HpOBaHHbIMH Ha pacTBOpax CaxapoOB H BOse, He OBO. 

Tloukn cBekuJIbI OTpacTaH cula6ee, a MHOrMe H3 HHX, APOBH3HPOBAaBUIneCA 
Ha BOWe H claOblX pacTBOpax CaxapoOB, He OTPOCM HU NOHO, MOSTOMY JaH- 
HbIX 10 CBekJIe He TIPHBOAHM. 


Tao6auma 1 
CrpeIKOBaHue H38O0JIMPOBaHHbIX TOUCK MOPKOBH TloCJie APOBH38alHH UX Ha pacTBOpax 
caXxapoB 
Uncao THe 
aTbl Bpema OT BbICcCay[KH 
BapwauTbl ApoBusalun bee crpenkonanua | HO cTpemkopa- 
HHA 
2% pacTBop caxapo3bl, sApoBH3salna 
60 aHelt Ze). Il 20—22 II 28—30 
0% pacTBOp caxapo3bl, s<ApoBHsalusn 
60 Hel 7) | 19—214 II 27—29 
J\ucTHJIIMpoBaHHad BOa (KOHTPOJb), 
spopusauua 74 WHA oO il He CTPeJIK. 
2% pacTBOp caxaposbl, s«ApoBusallus 
74 HA 6 Il 2—3 Ill 24—79 
0% pacTBOp caxaposbl, ApOBN3allua 
74 WHA 6 I 23—24 II 17—18 
0% pacTBOp YJIOKO3bI, APOBusalna 
74 HA 6 Il 24—25 II 18—19 


Yepes 20—25 quel mocue BbICaNKH PaCTeEHHA MOPKOBH, APOBUSHpOBaBIIHecHA 
Ha pacTBOpax CaxapoB B TeyeHHe 74 THel, 3acTpemkoBasH (Tan. 1); OTMeIbHbIE 
OHOTHIIbI, OUCBHAHO, WIMHHOCTAAMHHble, CTPeIKOBaJIH C ONO3aHHeM Ha 3—4 He- 
led. SApOBH3HpOBaBlunecaA Ha O% PacTBOpPaXx CaXapO3bl WIM POKO3bI 3acTpeul- 
KOBaJIM PpaHbile ApyrHx, HO MOUTH OAHOBpeMeHHO. Ha 2% pacrBope caxapo- 
3bl PaCTeEHUA 3aCTPeJIKOBAJIM 03%Ke, a KOHTPOJIbHbIe (Ha THCTHJIMpOBaHHOli 
BOe) He CTPeJIKOBaJIM, 3a HCKJIIOUCHHEM OTICIbHBIX MOUeK, HMEBIIMX KPYMHbIe 
KycOuKH BecoM Oosee 12 r. Onu crpenkKoBasH c OObUIMM 3an03qaHHem. Pa- 
CTCHHA, APOBMSHPOBaBIlIMecA B TeyeHHe 60 Heli, 3ano3famu co cTpemKoBa- 
Hem Ha 10—12 yuel, T. e. OHM Kak Obl KHELOAPOBH3HPOBAIUCh» MH 3aBeplIMIn 
9TOT Mpollecc B MepHO OTpacTaHHA NocNe BLICaRKH, OHaKO 3acTpelKOBaJU 
MOUTH OAHOBPeMeHHO C HOPMAaJIbHbIMH IlesIbIMH CeEMeCHHHKaMH. 

Bo3sMOXHO, 4TO APOBU3ZANHA MpOula Obl H 3a Gomee KOPOTKHH CpoK (3a 
50 (Hel) HW pH MeHbINeH KOHIWeHTpallun Caxapos3pl (MeHbue 2%). Cneqyer Ha- 
MOMHHTb, YTO WeIble KOPHEMJIOAb MOPKOBU CTaH1IO APOBH3alU MpOXOLAT 3a 
35—40 AHeH, Mocie BbIcCaqkH crpeakytoT yepes 20—25 pzHelt. Takum o6pa- 
30M, APOBH3alHA Ha PaCTBOPaxX CaxapoB H CTPeMKOBaHHe H30JIMPOBaHHbIx 
MOUeK JIMUIb HeEMHOFO 3alla3QbIBaJIM 0 CpaBHeHHiO C OOHIUHOH ApOBHsallHeli 
Ieloro KopHensoya. 

CocToAHve pacreHui MOpKOBH, Kak BHAHO Ha puce. 1, mocne crpemKOBaHUA 
OblIO HeowHHaKkoBEIM. Han6ouee MOU{HEIM PpOCTOM OTMHYasIHCbh pacTeHHA, H30- 
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_JIeHHbI€e HaMH 


JIMPOBaHHble MOUKH KOTOPHIX APOBU3HPOBasIH Ha 5% pacTBope caxaposbl. Ox- 
HakO HHOPa 3TO ObLIO CBA3AHO C TEMNOM (POPMHPOBaHHA KOPHEBO!i CuCTeMBI. 


Pune. 1. Mopxosp. 19 III 1958 r. Aposusauua npn 1—2° 
J—2% pacTBop caxapo3H, 74 qua, sBeicaqka 6 II, crpenkopanue 3 III, 2—5% 
pacrBop caxaposp, 60 gue, Bricanka 23 1, crpenKoBanne 22 II; 38—5%_ pac- 
TBOp cCaxaposbl, 74 HA, Bbicanka 6 II, crpenkopanne 24 II; 4—5% pacrBop 
rumokosbl, 74 ua Bbicagka 6 II, crpenKopanne 25 Il; 5 — quctnaumposannaa 


Boa, 74 WHA, BbICaaKa 


6 II, 


He CTpeJIKOBaJIN 


OTMBITHIe€ C ITOH Wes bIO KOPHeBble CHCTEMbI OT] eCJIBHBIX pacTeHuit MOKa3a/u, 4TO 


pOCT HajI3eMHBIX uacTeli HaXOJMJICA B IpsA- 
MOH 3aBHCHMOCTH OT pa3BHTOCTH KOpHe- 
BOH CHCTEMBI: ¥eM JLYUlle PasBHTbI KOPHH, 
TeM MOUIHee ObWIH Ha3eMHbIe wacTH 
(puc. 2), XOTA Ha CTaMHHHOM pa3BUTHH U 
CTPeJIKOBaHHH OHO He CKa3aslocb. STO eile 
pa3 nojuepkuBaeT, UTO KOPHeBas CHCTeMa 
BJIHHe€T PaBHbIM OOpa30M Ha pocT BCex 
OpraHOB pacTeHHli (B TOM 4HCJe HM MOUeK), 
HO He ONpefeiAeT CTaqHHHbIX NpOMeccos. 


} Cuelyet TaK2Ke OTMCTHTH, YTO TPH CHJIb- 


HOM pocTe KycO¥eK KOpHelOa MOPKOBH 
HauaJl H3pacTaTb, pacTpeCKHBaTbCA Ha 
OTJICJIbHbIe 3BEHbA, KOTOPble pereHepupo- 
BaJlH B HOpMaJIbHYy!O (bopMy KopHeloya 
MOPKOBH, I0-BHJHMOMYy, OvlaroyqapaA ak- 
THBHOH JeATeIbHOCTH KaMONSA. Y CBeKJIDbI 
NOAOOHbIe ABJICHHA BbIParKeHbl Topa3jo 


/ clabee. 


B 3ak10ueHHe HeEOOXOXHMO OTMETHTD: 
HeCMOTpA Ha HH3KyIO TeMilepatypy (1— 
2°), pacTBOpbl CaXapoOB MpOHHKAaIvT B KJeT- 
KH HM TKAaHH U30JIMpOBaHHbIX NOyeK UH 
OKa3bIBaloT APOBH3Hpyroulee BJHAHHE. 
TlormomujeHue caxapoB H3 pacTBOpOB Hu 
HakolvleHHe MX B TKaHAX pH O—3° 
ycraHoBuieHo mocmeqHumu padotamu .U. 
Tymanosa u T. HM. Tpyxosoki (’). [Ipose- 
HucCIelOBaHHA Takx*«e 


Puc. 2. Orpactanue mouex, perenepauna 

KYyCOUKA BepXYIIKH KOpHel0ja H KOpHe- 

BOH CHCTeMbI APOBH3HpOBaHHOM MOpKOBH 
({—8) u cTonoBort cBekuibl (4 u 5) 


MOKAa3bIBalOoT HU Noss 
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Hari AHO 


YePKHBAIOT BaxKHYIO pO/lb CaxapoB MpH ApoBusalluu pacTeHul. A Tak Kak 
B KOpHelOJaX MOPKOBH, CBeKJIbl H MpyrHX pacTeHHH MHOTO CaxapoB, TO 
CTaHOBUTCA OOee ACHBIM, MOYVeMY NOUKH, H3OJIMpOBaHHble OT KOPHEeMJIONOB, 
He spopu3upyrorcs. IIpu uckyccTBeHHOM IIMTaHHW CaxapaMM OHH HOpPMaJIb- 
HO MpOXOAAT STOT Mpollecc. CyeOBaTeJIbHO, CaxXapa SABJIAIOTCH BaxKHbIMH 
HUCXOQHBIMH TIpOykTaMH OOMeHAa, YUACTBYIOWWMMH B CTaqMHHbIX Mpolleccax 
pactenui. M3 HaumMx OMbITOB TakKe CJleyeT, YTO PUSHOMOTMYeCKNe H3MeHe- 
HHA B Wpollecce APOBH3alHH MOXMKHO H3y4aTb He TOJIbKO Ha Ile/ibIX KOPHe- 
mlowqax W pacreHuax, HO MW Ha H30JIMPOBaHHbIX OT pacTeHHH mouKax, OOec- 
MeueHHbIX MHTaHHeM caxapamu. [Ipu ucnomb30BaHHH 2%e MeTOa HCKYCCTBeH- 
HOH KYJIbTYPbI H30MPOBaHHbIX OpraHoB (MoueK), B YCJOBHAX MOJHO cTe- 
PHJIbHOCTH, BEPOATHO, MOXHO elle OH2Ke NOMOHTH K BEIACHEHHIO (PU3MOJIOFH- 
yecKOH MpUpoObl APOBH3alUH. 

BuBpogou. |. BepxymeyHble MOYUKH MOPKOBH, H30JIMpOBaHHble OT KOp- 
HeIJIONOB, HOPMaJIbHO IIpOXOAAT APOBH3alNIO Ha 2% PacTBOpe CaxapoO3bl IPH 
1—2° B Teyvenne 60 qHeH; Ha 5% pacTBOpax CaXapO3bl HJM PIIOKO3bI CTPeJIKOBa- 
HHe pacTeHul HacTylaeT Ha Heflewio panbile. Ha WHCTUMIMpOBaHHOH Bore HC 
WOOaBJICHHEM MHHepaJIbHbIX BeLeCCTB MOUKH He APOBM3UPYyr1oTCcA. OTO mMoyep- 
KMBaeT BbICOKY!O POJIb CaXaPOB B MpoOlleccaX APOBH3aHH ABYXJIETHUX pacTe- 
Hui. 

2. Mero W301MpOBaHHbIX MOUeK KOPHEMJOIOB MOXKHO HCNOMb30BaTb LIA 
H3yYeHHA (PH3HOJIOrMYeCKHX MpOWeccow, MpoTeKalolluxX B MOUKaX Mp ApOBH- 
3allun. 


VUxctutyt pusuonoruu pactenuli um. K. A. Tumupssepa Ilocrymuato 
Akamemun HaykK CCCP 7 VI 1957 


HWMTHPOBAHHAS JINTEPATYPA 
1 A. C. Kpyxuaun, 3.M.Ulpenzexas, Arpo6uonorua, Ne 3 (1957) 
BING (G IK OA eae “Ge Mie WlewiChease sl, IG NE CIGaye “Su. ©. 
KuUNuH, 3.M.Wepencxaa, TAH, 93, N 4 (1954). *H. M. Dpox 
Aposusauna, Ne 4 (1937). °H. H. Konospaasos, JAH, 16, Ne7 (1937). °F. 
gory ©, Purvis, Nature, 138, Ne 8'(1936).) (7? HM. Dy wan oe) To 
HOBa, Wusnon. pact., 4, B. 5 (1957). 
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_u Nereidae); 4) aurpoxuble JMYHHKH, UMeloulMe 2 peCHHYHBIX KOJbUa — MpoTo- 


Joxraayn Akagemun nayr CCCP 
1958, Tom 121, N3 


SOOJIOTH Af 


B. A. CBEWIHHKOB 


MOP®OJIOFHA JIM4MHOK HEKOTOPbIX EUNICEMORPHA 
(POLYCHAETA) 


(ITpedcmaeaeno akademuxom H. H. Illmanveaysenom 14 IV 1958) 


3a TocileqHee BpeMA BCe CHIbHee crviaxKUBaerca MpormBonocraBaeHue 
B3POCOFO AHMBOTHOFO OCTAaJIbHbIM CraMAM eFO KU3HEHHOFO WAKA, IPHHATOe 
crapbIMM aBropamu. Ilo MHenuiw B. H. Bexemuutera ('), opraHu3M ecrb HeYTO 
HeMpepbIBHO MeHALOMeecA, H BCe CTaqHH HW BeCb XOfl erO %KH3SHEHHOFO WHKJa 
mpeAcraBaAtor coool elMHbI OObeKT Mopdosorun. Mopdomoruyeckue uccue- 
JOBaHHA JIMYHMHOUHBIX CTaqHH MOPCKHX OeCNO3BOHOUHDIX NONMOJHAIOTCA B MO- 
culeqHHe TOMbI BCe HOBbIMH MH HOBBIMK padoTamMH. Oyuako mopdosorua sM4H- 
HOK MOJIMXeT H3yyueHa emule KpalHe HeocTaTouHo. 

Oro cTrouT B CBA3H C KpalHeli MerofMuecKOH TpyAHOCTbiO BOCMHTaHHA JIK- 
4HHOK B HCKYCCTBECHHBIX YCJIOBHAX, Oe3 Yero TOUHAA HeHTHPUKALMA UX OKa- 


} 3bIBaeTCA HEBO3MOXHOH. B KPYNHBIX COCyYaxX MHKPoOCKONNYeCcKHe JINYUHHKH 
| JIerKO TepAIOTCHA, a KOJIJIEKTOPbI Ke?) VYJaBJINBator TOJIBKO OCeJaljoulnyx JIMNUMHOK 


WM He AalOr BOSMO2KHOCTH MNPOCJICIHTb BeCb WHKJI pa3sBHTHA. MckpuBuJieHHble 


| rpyOKH-caKH, MCnOb30BaBlInecaA Hamu (°) B MIpexKHHX HCCIeAOBaHUAX, TakK- 


2Ke HUMeIT PAT CYULCCTBCHHbBIX HeJOCTATKOB. 
Tenepb AJIA BOCNHTAHHA JIMYHHOK MBI ynorpeOI sem OUeCHb MeJIKHe COCY/JIbI, 


| to 4{cmM HaMerpoM, MpHroroBJIeHHble U3 OOpesaHHbIX MIOCKOAOHHBIX Npodu- 


pox. IIpeumymecTBo TaKHX COCYOB COCTONT B TOM, 4TO BeCb HX OObEM Cpa3y 


} mpocMaTpuBaeTcA NO OHHOKYJIApOM. 


Buaroapa ITOMY MwlaBarollyo B COCYAe JIMYHHKY OUeHb JIerKO OTHICKATb. 


Jia yMeHbIIeHHA UCNapeHHA COCYAbI C JIMUHHKAaMH COJlep*KaJHCb B 3aKPbITbIx 
/ yamkax Ilerpu. B TaKux ycJIOBHAX JIMUHHOK, MpOeJbIBalOWMX CBOM MeTaMop- 


(o3, YAaBamocb Oaronowy4HO cOsepxaTb WO Tpex Mecales. Kable Ba- 


| Tp WHA cocyAbl JonuBaHCb cBexel BOMOH.PeskaAd CMeHa BCeH MaCCbI BOI! 
| He JlOMyCKalacb, Tak KaK 9TO MPHBOAMO K MrHOBeHHOH YTHOeIH JIMYMHOK. 


Tloub3yacb TakOH MeTOAHKOH, HaM yanocb BbIBeECTH HM TOUHO UeEHTMPULMPO- 
BaTb JIMUMHOK, MpHHaexallux K HECKOJIbKHM JleCATKAaM Pa3JIMUHBIX BUOB, 


| a Tak?Ke COCTaBUTb OOuee IpeAcraBMeHHe OO OCHOBHBIX MOP@OJIOrHyeCKHX ‘TH- 


maxX JIMYHHOK MOJIMXer. 

H. K. Jlappigon (?) oAMH M3 NepBbIX NOMbIraicA KacCCHPHUMPOBAaTb TpOXxo- 
(POPHDIX JMYHHOK MOMMXer, HO B CBOeH KaCCHUKAaWMM OH CMelIMBaer MOppo- 
JIOPHYeCKHe THMbI C pa3sJIMYHbIMH CTaMAMH pasBUTHA. 

Crporo pasrpaHuunBand MopcoorHuecknhe THMbI CTPOCHHA MUMHOK HM pa3- 


JIMUHbIe CTAWHH HX Pa3sBHTHA, MbI BbIAeCIAeCM CJICAYIOUMMe MATb OCHOBHBIX TH- 


NOB TpOxodopHbIX JIMYMHOK NomHxer: 1) arpoxHble MMYHHKH, TeO KOTOPbIX 


| paBHOMepHO MOKpbITO pecHH4KaMH MO BCeH NoBepxHocru (Lumbriconereis u 


Lysidice u3 Eunicidae); 2) nomMTpoxHble JIMYMHKH, Ha TeJI€e KOTOPbIX HMeeTCH 
He MeHbiue 3 PeCHHUHbIX KOJIeM, PaSMeLLCHHbIX Ha MYCKYJbHBIX BaJINKaX, 
onoscpipaiouyux muuuuKy (Ophryotrocha u Protodrilus us Eunicemorpha); 
3) MOHOTPOXHbIe JIMYMHKH, MMeIOIMe TOMbKO MpOTOTpox, pacmomoxwKeHHbIit 
Ha MYCKYJIbHOM BasluKe (MHorve Phyllodocidae, Aphroditidae, Hesionidae 
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TPOX MH TeMOTPOX, PaCMOMO%KeHHbIe Ha MYCKYJIbHbIX BaJIMKaXx (Spimorpha, 
Drilomorpha, Terebellomorpha u Serpulimorpha); 5) Murpapua, CBOWCTBeH- 
Has TOJIbKO OHOMy cemelicrpy Owenlidae. 

Cpeiu Bcex MepeyHCJeHHbIX THNOB JIMUMHOK MOIMxXeT HawOonee MpuMu- 
THBHBIMM cylelyer CuHTaTb aTpOXHbIxX. JIMUHHKH, MNOKPbITbIe PeCHHYKaMH IO 
Bcel MOBepXHOCTH, HMelorcA Y MHOFHX MOPCKHX 6ecMO3BOHOUHBIX (ryOKH, KH- 
INeCYHOMONOCTHBIC, MylOcKHWe YepBU, MOJMXeTEI, HIVIOKO%*KHe), H y BCeX 9THX 
rpylM OHH HOCAT NepBHUHbIM XapakTep. 

Arpoxuble 1M4HHKU Momuxer onucanBl E. Kaanapesom u VM. MewHukosbim 
(°) na Lumbriconereis u M. Kucenesot (*) Qua Lysidice. M ta, u Apyraa 


Puc. 1. Tlomutpoxupie wuunMHKH. a — Eunice- 
morpha I; 6 — Eunicemorpha IJ. nr?{— npo- 
TOTpOX, M37 — Me30TpOox, 77. — TeOTPOX, 


napT — lapaTpoxH, 23 — J[Jla3a, jo) == OXON") 
eA —ITJIOTKa 


JIMUHHKH PaBHOMepHO MOKpbITbl pecHHYKaMU, BO BPeMA MeTaMOpdo3sa HerO- 
CpeACTBeEHHO NepexOAAT BO B3pOCOe COCTOAHHE H OGe NPHHaexaT K mpescta- 
BUTeJIAM OJHOrO H ‘TOrO x%Ke cemelicTBa Eunicidae. 

Tlomurpoxuple JIMYHMHKM BCTpeyatorca B rpynne Eunicemorpha. Tak, au- 
yunHKa Ophryotrocha (Eunicidae), onucanHan E. Kaanapegom u VW. Meuun- 
KOBBIM (°), HMeeT 5 pecHHUHBIX KOIel. Bo B3pOcOM COCTOAHHN 3Ta OMTOMep- 
Hav MOIMXeTa COXpaHsAeT KOJIbIa PeECHHYeK Ha I1peAPOTOBOM, POTOBOM HM XeTO- 
HOCHBIX CerMeHTax Teva. [lomuTpoxHyt0 MUMHKy UMeer Takxe Protodrilus. Io 
jaHubim M. V1. Kuceneson (*), Takad JIMUMHKa HeCceT Ha CBOeM Tele 4 KOJIbILEBbIX 
Tpoxa. Bo B3pocoM cocTOAHHN 9Ta MOMHXeTa COXpaHaAeT PeCHHUHbIe KObIUa. 
Sametum, ato y Dinophilus (Eunicemorpha) 8 HeoreHuueckoM COCTOAHHU TO- 
*Ke yepxuBaeTcaA NOMTpOXxHoe crpoenne. Ha ero Tee UMeeTCA 7 PCCHHYHBIX 
KOJIelL. 

B miaHkroue Benoro Mops Ham BCTpevyaHCb NOMMTPOXHble JIMYHHKH JByX 
BUOB. 

OjHa W3 HUX, yCJIOBHO Ha3BaHHad Hama Eunicemorpha I, umeer mpo- 
3pauHoe TeO BepeTeHOBHAHOK (opMp!, 500 wu AWHHOH (pune. | a). He6onpmon 
MIpOCTOMHYM HeceT HallpaBJIeHHble Bepe %eCTKHe UYBCTBYIOUIMe PeCHHUKU 
H OAHY Tlapy YepHbIX KpynHblx ria3. Ilo 3aqHemy KpatoO MpOocTOMMyMa Ha My- 
CKYJIbHOM BaJIMKe pacmOJlaraeTcA MOCTaTOUHO CHJIbHbIM mpoToTpox. B cepe- 
WHHe Tesla Ha HavOo/lee WHPOKOM MeCTe HaXOJMTCH BTOPOH MBIMICUHbIM BaHK | 
C paCiOJIO*KeHHbIM Ha HEM PeCHHYHBIM KOJIbUOM — MesoTpoxom. Ha rpauHutite | 


066 


C ABYONAaCTHEIM MMrM.HyMOM UMeeTCA XOpOMlO pasBUTbIit TeroTpox. Mexkay 
MPOTOTPOXOM HM Me30TpOxoM OOO3HaualoTCA 4 CpaBHHTeIbHO KPyMHbIX CerMeH- 
Ta. OT Mesorpoxa oO TeMoTpoxa OOpasylOTCA MeJIKHe CerMeHTHI, HYCO HX 
MO*KeT AOXOAUTh JO 13, npHuemM Ha kaxKOM M3 HUX MMEIOTCA OUeHb CaGeHbKHe 
NapaTpoxu. KuweyHuk, npocBeynBaioulMit Yepe3 MOKPOBbI, COCTONT H3 Tpex 
oTjenos. TyoTka 3aHuMaeT MOUTH BCe MpocTpaHCcTBO MexKy nNepeqHuM Ht 
cpeqHHM TpoxoM. Ilo, Me3orpoxom pacnovlaraerca cpeqHui oTyen KuuUIeU- 
HHKa, HanlOJIHeHHbI XKeJITDIMH TpahyaMH %eTKa. OKowO TpeTH Tela 3aHH- 
MaeT TIpo3pauHad 3aqHAA KuuIKa. JIMUHHKa SHEPPHYHO MaBaeT B MpPHJOHHDIX 
COAX BOB. Teo ee MOcTaTOUHO MaCTHUHO H MOKeT UsrHOaTbeA pH ABH- 
2KeHHH. 

Kpome sToH AMUHHKH, B MaHKTOHe Benoro Mops BcTpeyasiach Apyras,: 
KOTOPy!0 Mbl TaK2Ke OTHOCHM K Eunicemorpha (pue. |, 6), ycloBHO Ha3bIBas ee 
Eunicemorpha II. Ona UuMmeer  BbITHHyTOe, HeCKONbKO Vy IJIOULeHHOe 
B OPCO-BeHTPpaJIbHOM HallpaBJleHHH mpo3spayHoe Teno, 500» janHol. 
Tonopa HeyerKO orpaHHyeHa OT TOpakca, HeceT KkOpoTKHe, Hampa- 
BJIEHHbI€e Biepe UYBCTBYIOUIMe peCHHYKH UH OHY Mapy MaJieHbKUXx 
Kpacublx ras. IIpororpox pacnojoxweH Ha ca6OM MYCKYJIbHOM BaJIHKe 
M COCTOHT H3 HeKHBIX pecHHyeK. ToTuac mo3aqu OOWMpHOrO pTa, HMerO- 
mero rpylweBuHyto (OpMy, HMeeTCA BTOPOH, NOcTOpaMbHbIM TPpOX, OUeHb NO- 
XOXKUH NO cTpoeHHioO Ha UpoToTpox. Hemuoro Jasbuie cepeqHHbI Tea pac- 
mNOlaraeTcA TpeTHH TpOX MH, HaKOHell, Ha rpaHulle c NHPHAMYMOM — nocyleqHHit 

-Tpox. Bee yerpipe Tpoxa pacnovlarawoTcA Ha ClaOblX MYCKYJIDHbIX BaJIHKax. 
KumeuHuk no Bceli cBOel JWIMHe HamOJIHeH XKeJITKOM KpaCHOBaTOrFO OTTeHKa. 
_Takoro xe UBeTa NMHIMeHT MMeeTCH B OONIACTH aHaJIbHOTO NOA UM Ha PpaHu- 
Wax CefMeHTOB, KOTOPble OOpa3ylOTCA Ha 3a{HeEM CY2KeHHOM KOHUe Teta. Ham 
He yalocb HAeHTHUUMPOBaTb HU OJHY W3 STHX JBYX NMOMHTPOXHbIX JIMUH- 
HOK. JIutTepaTypHble JaHHble NOSBOJIAIOT BbICKa3aTb JIMIMb HEKOTOPble mpel- 
‘TromoxeHua. E. Knanapen u UW. Meuunkos (°) npuBoxar B cBoeH paboTe pucy- 
HOK WH4MHKH Ophryotrocha, HecKoJIbKO HaNOMHHAIOWMH TOJbKO YTO ONHCAaH- 
HbIX MOJHTPOXHBIX JIHYHHOK. Kucemesa (*°) ONMCbIBaT HM U300paxaeT JU- 
yuHky Protodrilus purpureus, Tak2xke He€CKOJbKO HalOoMHHalolyio NO opMe 
-HallH. Oro JaeT HEKOTOPble OCHOBaHHA MpeANOJORKUTL, YTO HallH JIMYHHKH 
—MpuvHadmexat K oTpagy Eunicemorpha. 

Y ocrambHprx Eunicemorpha umerorcs JIMuHHKH Apyroro tuna. Y Poly- 
-gordius umMeetcH O6bIuHaA TpOxotopa C MpOTOTPOXOM, PaCMOJIO*KeHHbIM TO 
aKBatTopy. Ho, Kak u3BecTHO, Metamopdos Polygordius nocuT HekporHyeckuit 
| XapaktTep. 
| OrnocuTesbHO THNa WMHYHHKH y Saccocirrus MH€HHA pa3JIMUHbIX aBTOPOB 
‘pacxoyatca. Yrugau Oxyya ('°) cuntaior, uto IIvepanroun (*), BnepBble onH- 
icaBuui muunHKy S. papillocercus, HteHTHpPUUMPOBa ee HeMpaBHJIbHO. 

; Tlo nannpmm M. Kucenesoi (*), B UepxHom mope S. papillocercus umeer sH- 
‘UMHKY MOHOTPOXHOrPO THIla, HM 9Ta JIMYHHKA NO OOmuleMy raOuTycy coBnayaer 
(C paHHMMH cTaqHAMH, ONMCaHHBIMH JIA sTOrO Bua IInepanToun. 

| Buyumo, WIA OKOHYATeIbHOTO CyKTeHHA O THe JHYHHKH Saccocirrus 
/HYKHbI JONOMHUTeIbHbIe HCCIeqOBaHHA C MpHMeHeHHeM MeTOAHKH BbIBeye- 
HUA. 

Takum o6pa30M, y pa3IM4HBIX mpegcraBurenei Eunicemorpha umewrca 
(Tp THMa AMYMHOK — aTpOXHbIe, NOMMTpPOXHble H MoHOTpoXHbie. Ip sToM 
JaTPOXHble H MOJMTPOXHble IMYHHKH BCTPeveHb! TOKO CpewM MpeAcTaBuTeen 
jEunicemorpha u nosToMy MoryT CY¥MTaTbCA CHeWMPHYHBIMU AIA STOTO OT- 
jpaga. Mopcbosormueckve THMbI JMYMHOK NOJMXeT CTAOM/IbHbI BHYTPH OTJeJb- 
HBIX ceMmelicrB H oTpayoB. Tak, y Phyllodocemorpha u muorux Nereimorpha 
InemarHyeckHe JMUMHKH MpM BbIXOJe H3 AHWa HMeIOT MOHOTPOXHOe CTpoeHle, 
rorya Kak y OombumuctBa Spiomorpha, Drilomorpha, Terebellomorpha u 
Serpulimorpha neqarnueckad JMYMHKa UMeeT, Kak TpaBusio, MATpOXHoe 
ierpoenue. Mutpapua, Kak ObIsIO OTMeYeHO BBIlle, CBOHCTBeCHHa TOJbKO CeMeH- 


oTBy Owenlidae. 


Cra6vbHOCTh MopdbosorHuecKHX THMOB JIMYHMHOK JIA OTJeJIbHbIX CHCTe- 
MaTHYeCKUX PYM MOMMXeT MOSBOMAeT CHEAT BbIBO O TeHeETHYECKOH O.1H30- 
CTH CeMelicTB, BXOJAMUX B OTpaq Eunicemorpha. J[o nocegqHero BpeMeHu 
pA 3apyOexKHbIX aBTOPOB MposouxKaer MpH3sHaBaTb rpyuny Archiannelides. 
H. A. JIupanos (*) mo pay aHaTOMHyeCKHX IIPpH3HaKOB CYeJ] BOSMOXHBIM TIPH- 
coequHuTb rpynuy Archiannelides k orpagy Eunicemorpha. 

Tor (bakT, 4TO JIMYHHKH NpeycraputTenel cemelicrs Eunicidae (Ophryo- 

trocha) u Protodrilidae (Protodrilus) 61“3KH No crpoeHHio pecHHYHOrO armna- 
paTa H BMecTe C TeM MIOXOXKH Ha MpescTaBuTeeH HeOTeHHYeCKOrO CeMeHCTBa— 
Dinophilidae, sacrapaaer Hac MpHcoequHuTECA K MHeHHIO H. A. JImBaHopa u 
IIpH3HaTb TeHeTHYeCKOe POACTBO STHX Fpynn. 
.  Hakouell, TO, urO HH B KaKHX Apyrux oTpagax MomMxeT, Kpome Eunice- 
morpha, HeT TakOro MHOTOOOpa3HA JIMYHHOUHBIX (OPM, Cpe KOTOPbIX CO- 
XpaHaetcaA HanvOouee MPHMHTMBHbIM aTPOXHbIM THM CTpOeHHA, HaBORHT Ha 
MBICJIb O OOJbUIOH JPeBHOCTH HW, MOXeT ObITb, IPHMHTHBHOCTH BCeH Fpyinl 
Eunicemorpha. C 3TuM cormacyeTca HelaBHee HaxoxwkeHHe P. Ko3I0BCKuM 
(7) ocraTkop uesmroctei Eunicidae B CH ypHicKHX OTJO*KeHHAX. 


MockoBcKHH rocyapCcTBeHHbIM yHHBepCuTeT Tloctynuso 
um. M. B. Jlomonocosa LL LY) 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


1B. H. BekaemuwmesB, OcHoBbl CpaBHHTeIbHOH aHaTOMHH Oecno3BOHOUHDIx, 1952. 
2K. H. Lasppazos, Kype sM6pnonoruu Oecno3BoHounbix, 1914. 3M. HW. Kucenesa, 
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